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Introduction 


Thais 3 month investigation by Poliution Probe 
was funded by the Royal Commission on the Northern 
Environment. 


The spunpose of Uthe tstudya1s5'\ to ‘bing * to 
attention existing appropriate water and sanitation 
technologies, as well as to generate some new ideas 
which *requiresubsequent' testing as pilot’ projects. 


A trip to Big Trout Lake and Kasabonika provided 
meaningful insights into the needs and desires of the 
Native people living here. The helpfulness and 
hospitality, of the residents of these two communitics, 
partircularlycol the ttwo"fanmines thaepermitted me. te 
live with them, made this project extremely satisfying. 


Scope 


This study concerns itself with Indian communities 
(about 35) in that region of Ontario north of SOP 1 ae. 


The study focuses primarily on water and sanitation 
problems and improvements for Native homes. 
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iy APPROPRIATE TECHNOLOGY 


l.1 Introduction 


Appropriate technology is a necessary response to the 
need to bring about a more just and workable society, using 
careful tools, techniques, and processes which mediate between 
the human social system and the natural environment to bring 
long-term stability, adaptability, and life-enhancing 
prospects for both. It is fundamentally different in approach, 
not just a new package of available technology".4 


Appropriate Technology has its origins in the realization 
that our biosphere can no longer accomodate our growth economy 
based on one-time use of non-renewable resources and degradation 
of our renewable resource base. 


"The reality and gravity of the environmental crisis can 
no longer be denied. 


We have begun to understand in our bones that whatever 
the; causes of this Yparticuladrtertsis, there’might not always 
be enough material and energy to support even current levels 
of consumption, much less the higher levels many aspire to". 


We are just beginning to learn the importance of developing 
a more integrated and steady-state relationship between the 
man-made and the natural environment. 


Western society an) its’ civilized" state ‘has’ so’ divorced 
itself from the natural environment that it has become impossible 
to perceive the impact. of our individualfactions on the 
environment. 


Native people, however, have until very recently lived 
within the constraints of their environment. Over-consumption 
and waste are not part of their culture. How could it be 
when the effect of such action would surely be felt in the 
immediate future? 


The wisdom acquired from centuries of living within the 
constraints of the. natural environment is under’ threatvor 
being Lost from their culture. 


White man, sometimes well-meaning, sometimes opportun- 
istic, infiltrates Native culture with its commodities that 
promise a more satisfying and leisurely life. 


A culture used to doing things in a human energy way 
is being bombarded with labour-saving devices - and to what 
end? Jobs are rare....humanly ‘satisiving jobs*are even rarer: 


4 what Is Appropriate Technology? J.Yudelson and S.Van der Rym. 
Office of Appropriate Technology, California. 1976. 


&Ecology and the Politics of Scarcity W.Ophuls. W.H.Freeman 
and.» Company .... 19°77. 


Histommeaity, every individual is responsible in a4 
Native community, and every community is self-sufficient. 


Today Mourm culture has sospenetrated’ Native’ lifestyle 
as to make it wholly dependent on our commodities and 
our values. 


Western society clearly must make the transition from 
a growth economy to a steady state economy operating with 
in. the,confimespoef the biospheres 


This involves better management of renewable resources, 
greater efficiency and re-use of non-renewable resources, 
and a gradual shaft from dependence on non-renewables to 
use of -renewablesresources . 


Instead of continuing our one-way economy where 
resources are used once and released into the environment 
as. icontanin anes t (iS :critioal ithat wercomplece=theeycle- 


By completing the cycle, the waste product of one 
process becomes the starting point of another process. 


Lt .2:s/.equalelyani mportant: to! reduce’ ‘the rate’ of ‘through- 
put of materials thnough-ounsociety.t By using iess™*and 
using it betters we facilitate transition to arvstable 
long-term relationship between the man-built and the natural 
environment. 


This knowledge is probably still within the memory 
of most adult Indians in Northern Ontario today. 


'Appropriateswechnology! is partiacularlyerélevant*to 
Native people because it is rediscovering what Native 
cudtures have: knewngrtorywcenturiess 


1.2 Appropriate Technology Criteria 


The water supply and sanitation technologies which follow 
te report are designed to meet certain criteria (see 
able iT 


The technologies selected tend to be of ar -scale™small 
enough to be comprehended and controlled by non-experts. In 
the case of the drum privy, for example, the biological 
processes are complex, however the technology to construct 
and maintain it is simple, 


The technologies advocated in this report demand 
participation of local people. This permits employment 
Opportunities and economic benefits to remain within the 
community. 


By expanding the skills of the local people, the entire 
community moves toward greater self-sufficiency and autonomy. 


Use of local materials spurs greater re-use and 
conservation of materials. Instead of flying in pre-manu- 
factured commodities from outside the regiome int roduct von 
of appropriate technologies graduaiiy shifts the svtemof 
production from outside the region to within the community. 


By minimizing the transport of goods, commodity costs 
decrease, as does energy demand to cranspome these ioods™ 


Greater use of locally derived resources, and choosing 
small scale affordable technologies reduces the costs 
associated with large scale centralized production of 
commodities, such as financing, advertising and management 
charges. 


Most important of all, it encourages the development 
of technologies that meet local needs and lifestyles, rather 
than requiring local people to meet the demands of technology. 


4 
TABLE 1 CRITERIA FOR AN APPROPRIATE TECHNOLOGY 


Appropriate Inappropriate 


Ecological 


l.. Does not. pelease pollutants lic Pollutes/porsons the 
or poisons to environment environment 

2. Protects G@esting natural 2. Destroys, Matural nabreat 
habitat 

3. Restores va@labigity of SMUDeSStroys Wi abs late of 
ecosystems ecosystems 

4, Recycles organic nutrients/ 4. Wastes nutrients and 
creates topsoil destroys topsoil 

5. Produces fag 5. Destroys food production 

(potential or actual) 
6. Conserves renewable 6. Over-uses renewable 


LEesiourees TeSOUGEeS 


Enenge tic 


7. Conserves nonrenewable 7. Uses and wastes nonrenewable 
resources resources 


8. Promotes use of renewable 8. Uses nonrenewable energy 
energy sources sources 

9: Prometes usemonprecycled 97 iDees notMise recycled 
materials materials 

10» .Reduces itranspongati on 10. Increases dependence on 


dependence transportation 


Economic 


«pb, Ong svat € MiveeSh ort. aeate 
12. Low costi-Gini Giadeeand/oxr 12). Highs cost 


lifetimes) 

13... Promote s,;smal lgsicale USP romotess- large-scale 
production, logadmawner - centralized énterprises 
ship, bioregional economy 

14. Promotes meaningful work 14, Dehumanizing/impoverishing 

work or lack of work 
Labouw/ skit» intensive l5eeCapital -antensive 


Social/Political/Cultural 


16. Provides human habitat 16. Destroys human habitat 
17. Promotes social @lexipmiity L7.sReduces social flexibility. 
and adaptability 


Ls. Promotes (seli-reliance Los, Promotes: central uzed 
and community co- control 
operation 

19. Understandable/usable at 19. Understandable to and run 
community level by speclaltsts 

20. Creates/maintains natural 20. Destroys natural beauty 


beauty 


Source: (Criteria hor An Appropriate Technology. L.Nelson 
and J:Yudeltson. ~Oftice of Appropriate: Technology, * 1976. 


2. THE BIOPHYSICAL ENVIRONMENT 


2.1. “linate 


The climate of northern Ontario is Classitied as modified 
continental (Chapman and Thomas, 1968) resulting in long cold 
winters and short generally warm summers. 


During the winter, cold dry waves of pclar continental air 
move southeastward from the Prairie Provinces or southward from 
the Arctic. Extended periods of clear cold weather are common in 
winter. 


During the summer months, the weather is more changeable due 
to interaction of air masses from the Pacivege coast, from the 
south, from the Arctic, from Hudson Bay and from the Atlantic 
coast. Warm humid air masses from the south interact with cooler 
drier air from the north to provide increased precipitation 
during summer months, 


The presence of Hudson Bay and James Bay exerts a moderating 
influence on temperature and precipitation. While the western 
portion of Northern Ontario is more continental in climate with 
larger differences between summer and winter air temperatures, 
coupled with maxii.um precipitation in the summer, the eastern 
portion (the Hudson Bay lowlands) experiences the moderating 
influence of Hudson Bay. The maritime influence ot Hudson Bay 
results in a less extreme temperature and precipitation difference 
between summer and winter months. 


20 hl weAdY Temperature 


January tends to be the coldest month in Northern Ontario. 
Daily mean temperatures in January range from about -19°C at 
Sioux Lookout (latitude 50”’N) to -25°C at Winisk (latitude 
55°N) 3 


Air temperatures substantially increase in March with the 
increasing length of daylight. By April, temperatures exceed 
the freezing point of water. June, July and August comprise © 
the summer months. July is generally the warmest month. Daily 
mean temperatures in July nauge from about 18°C at Sioux Lookout 
to 12°C at Winisk (see Table Ne 


The modifying influence of Hudson Bay is most pronounced 
during summer (see Maps! and2 ). The southeastward trend of 
the July isotherms (lines of same air temperature) on Map 
reflect the cooling influence of Hudson Baye) in. the fall and 
winter, the Hudson Bay exerts a warming influence. 


Map ] Mean Daily Temperature for January 
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Source: Issues Report. Royal Commission on 
The Northern Environment. 1978. 


Map 2 Mean Daily Temperature for July 


Source: Issues Report. Royal Commission on 
The Northern Environment. 1978. 
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Daily temperature variation throughout the year generally 
is 9 to 12°C. Temperature variation from day to night is 
somewhat greater in March (~13°C) and somewhat less in November 
(~7"°C) (Ministry of Natural Resources,,2 19 78 ji. 


EDN SG! Growing Season 


Growing season is generally considered to begin and end 
at the average date of occurrence of an air temperature of 
5.5°C. At the begin of the growing season, night time and 
day time temperatures may range from 0°C to 12°C. 


At SO’N, the growing season commences in the first two 
weeks of May and ends midway in October. Here the growing 
season may extend for 160 days (Royal Commission on the Northern 
Environment, 1978). 


At the more northerly latitudes, the growing season rarely 
exceeds 130 days, starting late in May and continuing through 
September (Ministry Natural Resources, 1978). 


ihe eae Permafrost 


Ontario north of 50° latitude is located almost entirely 
in the discontinuous permafrost zone (see Map 3). Only the 
northern most strip along the Hudson Bay coast lies within the 
continuous permafrost zone. 


Patches of ground frozen year-round ranging in size from 
less than 15 meters to several acres occur in the discontinuous 
permafrost zone. At the southern limit of the permafrost 
zone, patches of ground may be frozen perennially from a few 
centimeters to half a meter (Brown, 1968). In the northern 
portion of the discontinuous zone, permafrost patches are 
much deeper. Thompson, which is located at the southern edge 
of widespread permafrost zone in Manitoba reports frozen ground 
more than 15 meters down (Brown, 1968). 


Unfortunately, widespread information is lacking on 
permafrost depth in northern Ontario. 


Areas of permafrost in the discontinuous permafrost zone 
usually occur in peat bogs (Brown, 1968). 


Map 3 Permafrost and Bog 
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Yep CANS! Precipitation 


in nortlg@mmeentario, total annual rainfall and snowfall 
decrease from the southeast to the northwest (see Map4,5 ). 


Total annual Pee pitation north of 50° latitude is less than 
for southern Ontario. 


Mean annual precipitation varies from 520 mm in Winisk 
to 59/7 in Big@imome Lake to 742 mm.in sSioux*Lookouts 
Precipitation is highest during the summer months, particularly 
in July (see Table »4),when it comes down as rain. 


Generally, November and December experience the greatest 
amount of snowfall. Snow remains on the grvuund throughout 
November to April. Aithough small amounts of snow occur in 
May and October, only trace amounts fall during June, July, 
August and September. 


Normal monthly depth of snow on the ground during winter 
tends to be less than one meter (Brown, 1968). 


220.5 Hours of Daylight 


The more northerly the latitude, the greater the duration 
of sunlight in the summer. At Sioux Lookout (50°N), maximum 
hours of daylight occur during June, peaking at 16 1/2 hours 
of light. At Fort Severn (56°N),-the most northern community 
of Ontar10, maximum summer daylight is 17 1/2 hours (see 
Figure. 


By the beginning of the growing season ‘ingMay,, 14 ito 15 
hours of daylight are available to plants. “At the endvof the 
growing season in September, atleast 12 hours of daylight are 
Still available. 


Although the duration of the growing season is shorter 
than in southern Ontario, tne number of hours of summer 
sunlight available to plants each day is greater than in 
southern Ontario. 


ie 


Map 4 Mean Annual Precipitation 


Source: Issues Report. Royal Commission 
on the Northern Environment. 1978. 


Map 5 Mean Annual Snowfall 
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Source: Issues Report. Royal Commission 
on the Northern Environment. 1978. 
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One day by hours 
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FIGURE l HOURS OF DAYLIGHT AT VARIOUS LATITUDES 
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Source: Cold Climate Utilities Jelivery Design Manual. 
Economic and Technical Review Report EPS 3-WP-79-2. 
Water Pollution Control Directorate. March 1979. 


15 


oie TOPOGRAPHY AND DRAINAGE 


Dai Topography 


The relief of Northern Ontario ranges from undulating 
in the Precambrian Shield to flat in the Hudson Bay Lowland. 


The Hudson Bay Lowland is comprised of a band of land 
100 to 200 miles wide stretching around the coast of Hudson 
and James Bay. Elevation of this strip of land is less than 
500 feet above sea level (see Map ©). 


Elevations in the Precambrian Shield gradually increase 
from 500 feet in the northern portion (at the boundary to 
the Hudson Bay Lowland) to 2000 feet in the southern portion 
(at latitude 50°N). 


The terrain of the Precambrian shield is characterized 
by rock outcrops and ridges, peat-filled depressions and 
numerous lakes. Elevated areas alternate with depressions, 
ranging insdifiterences of elevation fromjya few feet to twenty 
or more. The extent of these low and high areas varies from 
a few hundred feet to several hundred miles (Brown, 1968). 


DeLee Drainage 


Northern Ontario belongs to the Arctic watershed. The 
major rivers of this area originate in the shield and flow 
in a northeasterly direction to Hudson Bay and James Bay. 


Water is abundant in northern Ontario. Drainage, usually 
good on "high arease\rends. for be, poor ii. tne depressions. 
Bog conditions are prevalent (Brown, 1968). 


16 


AV8 NOSQNH 


eno v9 eaoay 1924 0002-0001 KX] 


PABT BIS PAOdY 1994 OOOT-00S 


Q 


\Z7 


9AZT BAS PAOGY 1997 00S -0 


SMES NOILVAST4 
OIYVINO NYSHLYON 


S655 
OOS 


-9DLINO0S 


ry 


“ied SOILS 


Detailed information as to soil type, depth, porosity 
and water table height is generally lacking for Northern 
Ontario. 


Some relatively well drained soils are thought to occur 
in the Central Plateau region (see Map 7), as well as 
numerous peat bogs. In most parts of the Precambrian Shield, 
clay, bedrock and peat bogs predominate. The height of the 
water table is variable, and often occurs only a few feet below 
ground surface. 


More detailed soil information for some of the Indian 
communities in Northern Ontario has been extracted from 
various reports by consultants who dug test holes on site. 


Sandy Lake 

The predominant soil type is varved clay which extends 
inedéepthsto more than 19 feet below ground surface. This 
clay is firm and relatively impermeable to water percolation. 
In many areas, a surface deposit of peat extends down 6 to 
9 feet. In other areas, a shallow (0.5 feet) layer of sand 
and/or top soil occurred on top of the clay layer. 


Generally, the permanent ground water table is located 
more than 10 feet down. At some test holes, water was found 
at depths 0 to 10 feet below the surface. It is speculated 
that this may be due to melting of ice. 


Frost is anticipated to extend down 7 feet below ground 
surface (Dominion Soil Investigations, 1976). 


Lansdowne House 


The soil is mainly silt till with some sand and gravel. 
In some areas, the water table is two to three feet below 
the surface of the ground, however, it is anticipated that 
the water table generally occurs much lower. Bedrock was 
Noe encountered gineany, Or athe test oles, however, it 25 
possible that large boulders may exist within the glacial 
tills UMAi Groups 1972). 


Grassy Narrows 


The soil is predominantly clay. Relatively steep 
slopes and rock outcrops exist on this site (Proctor and 
Redfern Ltd., 1974). 


18 


Kingfisher 


A gravel ridge occurs west of the school. A soil test 
indicated granular material (UMA Group, 1974). 


Big Trout Lake 


On Post Island, the soils consist of predominantly a 
wet clay silt #219) which is “covered by a forest’ litter of 
I°to-3 feet thickness. Soil depth vs “described as "shallow' 
and is underlain by bedrock. Soils are saturated with 
water in the spring(due to shallow bedrock and clay soil 
(Jackson et al} 1978) . 


Deer Lake 


Bedrock outcrops are frequent. Soil depth often is 
shallow. At two test holes, wet silty sand was encountered 
2.5 to 3 feet below the surface. The seepage tank of the 
school is located in an area of very hard clay pan (W.L. 
Wardrop and Associates Ltd., 1975), 


Fort Albany 


Heavy organic and clay soils cover most of the site. 
These soils are not conducive to efficient vertical percolat- 
ion of water. No bedrock outcrops are visible. Overburden 
deposit over bedrock is generally from 30 to 80 feet deep 
C10 to. 24 meters) StGrsiler and Gathem Iitd % 979). 


Poplar Hilt 


The depth of the soil in much of the community is 
Shallow and large portions of the village are built on 
bedrock. 


Soil test holesmundieate thatea 0.5) footviayer of 
muskeg generally occurs over 3.5 to 4 feet of clay. Some 
test holes revealed a sandy-clay layer underlain by clay. 
Silty sand with pebbles occurred in one test hole. 


Generally ,’ the water® table’ is#*high. -Soid tendssto 
be saturated with water up to 1 foot below the soil surface. 


General percolation into the soil will be poor since 
the shallow muskeg layer is underlain by clay and sandy 
Silt which is already saturated (W.L.Wardrop and Associates, 
1974): 
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Sachigo 


Soils are predominantly clay. The nearest source of 
gravel and sand is several miles away (Proctor and Redfern, 
1974), 


Webequie 


Shallow (2 foot) test’ holes indicated 0.5 feet of 
organic material over a 1.5 foot depth of sandy. clay with 
some pebbles. Another test hole revealed one foot of muskeg 
eye i by frozen muskeg (W.L.Wardrop and Associates Ltd., 
1974). 


Fort Hope 


Shallow soil and considerable rock (R.J.Burnside and 
Associates, 1975). 


Moose Factory 


The SurcicralWrayer oTltepysoil is®@ustialty S'to'lZ inches 
in thickness. 


This is underlain by loose silt (about 16% fine sand, 
14%, saltyand L0sscleyvhirouasdenth of. G25 te 7.5 feet. 


Below the silt stratum, coarser granular material (about 
50% sand, 44% silt and 6% clay) was encountered to a depth 
16.5) feet below the*surtace of the ground. The coefficient 
of perTmeabMmity*of this’stracum;is' 67x" 10-"cem/sees 


The water table occurs between 6 and 8 feet down (K.H. 
King Associates LUd. 1975)". 
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2.4 VEGETATION 


Northern Ontario lies within the taiga or boreal forest 
zone of Canada, 


Map 7 divides Northern Ontario into four major forest 
regions: Central Plateau, Northern Coniferous, Hudson Bay 
Lowlands and Forest Tundra. Trees are commonly less than 25 
feet tall, though some achieve heights of 40 feet. Vegetation 
within each of these areas is generally as follows: (from 
Brown, 1968) 


Central Plateau 


Jack pine is prevalent on the extensive sand and gravel 
deposits and rocky outcrops. Black spruce are well developed 
in swamps and especially on better-drained land. At upland 
sites where soil texture and drainage are better, aspen, white 
spruce, balsam Save poplar and white, birch, occur: 


Northern Coniferous 


The predominant tree is Black spruce, Some jack pine occurs 
on the better drained uplands. Tamarack grows in the poorly 
drained lowlands. White birch occur scattered throughout. Where 
soil is more favourable, some white spruce, fir, aspen and balsam 
exists 


Hudson Bay Lowland 


Black spruce and tamarack are the predominant trees in this 
region. As the percentage of peatland and lakes increases to 
the northwest, the black spruce and tamarack appear stunted 
in growth. White spruce, balsam fir, aspen, poplar and white 
birch occur on river banks where drainage is better. 


Forest Tundra 


Patches of stuntedgforestiigrow an the narzowestrip 10 to 
590 miles wide along the coast of the Hudson Bay. White spruce, 
better adapted to a marine environment than black spruce, is 
the primary tree species. Tamarack, alder and willow shrubs 
also occur, 


Generally low areas are characterized by bog vegetation - 
open bogs with scattered black spruce growing on thick accum- 
ulations of sphagnum and sedge peat. Ground vegetation includes 
grasses, various berry plants, Labrador tea, club mosses and 
lichens. 
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Ze 
ine INVENTORY OF PRESENT WATER USE AND SANITATION PRACTICES 


3.1 Water upply 


Indian communities tend to be located very close to the edge 
of a lake or rivemagein most communities, drinking water 1s obtained 
directly from thieeake or river. 


In the summer, water 1S carried by hand in metal or plastic 
pails (usually .-@@gation pails). In areas where “the lake is 
perceived to be polluted adjacent to the shore, a boat may be 
used to obtain wa@eru@crom a less polluted partcof ¢the lake? 


In the wintem@eepercer containers/(plastic sarbage cans, canners, 
5 gallon plastic @ifgemetc) are wsed-to, collect water since, they 
can be transportedson a sled-behind a skidoo. 


A hole ws choppedvinto the 1ce;"and a.clean dipper (metal or 
plastic) 1s ,used-toameerlect watervinto the large contdimners. 


The drinking water is usually covered with a lid or cloth to 
keep it clean ‘whi tegewored ansidesthe house. 


Before any improvements in water supply are put into effect, it 
is Gritical that. thesdesires, of the Native.conmunity atv. large,! as 
well” as ofthe Bandg@om cil be determined. For exanple @ although 
water delivery to each house by a truck and subsequent storage 
in the home’ may be Wiewed as a desired improvement jin. terms, of 
convenience, it might be discoveredmlater that Native-people 
much prefer to ‘drinksiiresh water: from a- lake -or river, rather than 
water that has been Si1tting-<in a holding tank for a week. 


It must be established on a community by community basis 
whether improvements in water supply are desired. The community 
itself must decide whether the alternative proposed is an improve- 
ment ever the presen tesetuations 


In some communities, lake water may be preferred over that 
from a community well or tap. In other communities, especially 
those where the lake is perceived to be polluted, chlorinated 
water from a communal, tap may be preferred. 


Bae? Waters Use 


Traditionally nativeypeople have not had access to large 
quantities of water and as a result tend to use water conserva- 
tively. However, as water becomes more available, it is used 
more freely “(Water Pdllution Gontrol. Drrectoratel, 19.7,9 jee 


Generally in Northern Canada, communities without piped 
water supply, and which do not use water to transport body wastes, 
Useuabout 4 sto 127. 00 9 to 2 gal), water per person. ner day 
(WeterePolinbion Control Divyectarate, 1979), 
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In a recent survey at Big Trout@Lake (Jackson et al), it 
was observed that the total amount of water used per capita per 
day is about Oto tiie (2+ to seca: sce Tab Ierrs 


TABLE® WATER USE’ IN BIG TROUT LAKE "- "1978 


Drinking. 
Cooking 
Washing dishes 
Daily washing 


House cleaning 
SUB TOTAL 
Laundry 


TOTAL 


(Adapted trom Users: Making Giroices “Si dgacksom et "al 071978. ) 


About 22% of the water used is for drinking. Because 
drinking of tea is popular, especially by adults, much of the 
drinking water consumed is bowled=rirst . 


In the past, Native people were encouraged to purify their 
drinking water by adding chlorine (Health Committee, Big Trout 
Lakeye 97 9)e2 Unpleacanceraste, was Wellias a ‘concern for improper 
dilution resulted in discontinuation of this practise (Health 
Committee, Big Trout Lake, 1979). 


ADOUL ou COM. OMe O ma al) Ol water are used) for 
drinking, cooking, washing dishes, daily washing and house 
cleaning. This represents about 70% of the total amount of water 
used each day. 


Laundry aisy usual inypcdoner tl day ‘a, week 2 IniBig “Trout, use of 
a washing machine (capacity 20 gal) is common. 


Unlike Big Trout, most Native homes in Kasabonika are without 
electricity, and clothes are washed by hand. 


Water is boiled over a wood stove, or, where a hot water tap 
is available to the community (ie at the Federal facilities), hot 
water is hauled home to do laundry. 


Basis Exereta Disposal 


The overwhelming majority of Indian families make use of 
outhouses (pit latrines) to dispose of excreta. 


The outhouse ais located about 10 to 20 feet from the house, 
and occassional lygismseen. very close to the water's, edge (within 
20 feet). 


In the summer time, the outdoor privy is used by all. 
Latrines are repotted to smell. and attract flies. 


During the winter, use of outhousés is variable. In some 
families, children use a small plastic or metal pail for excreta 
collection, while hem@rest..of, the family still uses Ehe outhouse. 
The children's diapers and contents of the potty are dumped 
down the pit of the outhouse. 


In other familues® a S or 10 gallon drum (usually has no 
toilet seat) located in a separate room within the house is used 
to collect urine, feces and wastewater from the kitchen during 
the winter. To prevent the wastewater from smelling, pinesol 
is added to the drum. Every few days the drum is emptied in 
the, woods on down. thesat latrine:. 


Some: families gceditect urine «and kitchen water ain fa paid. 
This, is, dumped somewhaggremote .trom the house, usually, an a 
nearby bush.. In ‘/suchwegsees,, “eerssprererred Co use’ the outhouse 
for bowef movements. 


haw? aad 
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Traditionally, mGes was used as.a.diapex for bapies.9 This 
practise has been réepHaced with the ample use of plastic-lined 
disposable diapers (Pampers). 


Plastic-lined disposable diapers present a garbage problem 
to most communities. In the words of a member of the Health 
Committee at Big Trout@iiake (personal communication, 1979) 
SThereyare, mores Pampersmenan snow, . 


Addition. of ‘diapemeutomthe pit) latrane (creates. problems: in 
that the plastic liner wal imot. decompose. " Decomposition of the 
paper portion is extremely Slow and tends to fill the pit, 
necessitating that. the ouchouse be moved Prequently (Gre every 
Year lin 


Native housing 1s the responsibility of the band. A certain 
portion of the capital management plan is allocated to housing 
each year. 


The construction of outhouses, on the other hand, is usually 
the responsibility of each family (personal communication, 
Bend COUNCIioLIOY wikasdabonika: ikl Ju ne vconsteructi or, 
maintenance and inspection of outhouses receives low priority. 


Za 


are Greywater Disposal 


Although many native homes have a sink in the kitchen, 
the drain is not connected to a subterranean pipe system. 
Usually, a pail is placed under the truncated drain pipe to 
collect wastewater. 


When the pail is full, it is either dumped on the ground 
around the house, or emptied into a larger slosh bucket for 
less frequent disposal, 


In some Native homes, the kitchen sink is connected to 
sufficient piping to drain the wastewater to just outside the 
house. 


Daily washing of hands and brushing of teeth occurs in 
a metal or plastic dish. Sometimes a separate room is set up 
as a washing area, although more frequently, the personal 
washing area is part.of the kitchen: 


Laundry water is commonly emptied on the ground around the 
house and allowed to drain away over the surface. 


rotrtt) Garbage Disposal 


The degree of garbage collection and disposal varies among 
the different Native communities. 


Most of the larger settlements have a community garbage 
collection service an veotlar operation. “he band operates a4 
garbage pick-up service paid for on a user fee basis. 


Sometimes collected garbage is: taken to an open pit which 
is covered once a year. In some communities, the garbage is 
burned at the dump first and then buried. 


In smaller communities, people are encouraged to burn their 
garbage as far as possible and then bury it in individual garbage 
pits. Frequently, however, garbage is hauled individually to 
an area somewhat remote from the community and dumped. 


Garbage consists largely of empty cans, paper boxes, 
metal foil and rags (Canadian British Engineering Consultants, 
1975). A relatively small portion of the garbage is easily 
biodegradable since most fruits and vegetables are purchased 
in cans’. 


Garbage storage containers in common use are 45 gallon 
drums, 5 gallon pails, plastic bags and cardboard boxes. Unless 
stored securely, dogs rummage through and scatter a large portion 
of the garbage stored out of doors. 
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Disposal of waste oil (from diesel or gas engine generators) 
is a problem. The oil is burnt,or dumped into the bush, or 
allowed to accumulate indefinitely in 45 gallon drums. 


Domestic garbage generated per capita (Native) per day 
at 7 communitiecsm@asesindicated in Table : 


TABLE 6 AMOUNT GARBAGE PRODUCED BY NATIVE PEOPLE 


Community 
Pounds/capita/day Cubic feet/capita/day 


Pikangikum 
Sandy Lake 


Big Trout 
Fort Severn 
Fort Hope 
Lansdowne 
Kashechewan 


Source: Adapted from Study of Solid Waste Management at 
Indian Settlements in Northern Ontario. Canadian 
Brit) Same ineeping Consul tarts. 19175. 


The 7 communities sampled produced similar amounts of 
garbage per capita. In 1975, Native people in Ontario were 
producing between 0.5 and 0.8 lb garbage/capita/day. 


Canadians on the average produce 3 pounds of domestic 
garbage per capita per day. 


As North American consumer habits and products infiltrate 
Native communities through television, radio, magazines and 
newspapers, it is, anticipated that, per capita, garbage production 
Wil lo ine rease. is toni td Gamtary.. 


Because decomposition and weathering rates of garbage are 
slow in northern climates,, the impact (visual and otherwise) 
of littered garbage will be substantial even though production 
rates are rvelatively, low. 


3.6 Inventory oe 


TABLE 7 PRESENT AND PROPOSED WATER SUPPLY 
| Community Populatio | ss Present Water Supply? _| Water Sup Proposed Water 
(1976) 4 WeMeNati ve. eae Supply% 
Angling None 
Lake from lake piped water 
from well 
Aroland Individual haul}|Piped water 
from well 
Attawapiskat Traivraudl Nauiyeressurized Extension Gf 
fTOM Ei verrG piped water piped water to 
= 


some private supply Native homes 
wells 

Bro Lrouc 

Lake 

=p 


Individual haul|Pressurized 


Community water 
system (wells) 


Individual hauliPressurrzed 
from lake piped water 
supply 


Community wells 
and water delivery 


Individual haulPressurized 
from lake, taps|piped water 
and wells 


Feasibility study 
planned for com- 
munity water suppl} 


Individual haul]|Pressurized 
from lake piped water 
from lake 


Individual haul]|Pressurized 
from lake piped water 
from lake 


None for Native 
community | 
| 


Fort Albany 


Grassy 
Narrows 


Community piped 


Piped water 
water supply | 


supply from 
mission 


Wells not used 
fOY deinkain? 
Wacere> Wacenr 
Carried Lrom 
CatnodaGMiss:. 


Upgrade community 
water supply 


Community Pressurized 
stand pipes piped water 
(summer use) supply 


Individual haul |Water Low-cost improve- 
from*river gallery ments in supply 


Band operated Pressurrzed Piped water 

water delivery |piped water delivery to most 
based on user Lona pura Native homes 
pay principle PE CauLon 
plant 


Construction 
program underway 
Lo ‘HNrovide piped 
water supply to 
most homes 


50** have water |Pressurized 
hook-ups § rest|piped water 
by individual from puri fi - 
haul or Band cation plant 
operated supply 


Islington 
(White Dog) 
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Community Populatio Present | ss Present Water Supply? | Suppl | ss Present Water Supply? | 
(1978)4 [Native | 


a Soe 
a 


Proposed Water 
Supply 2 


Individual haul] Pressurized 
from lake piped water 
supply from 
lake 


Extend piped water 
supply to Native 
homes 


Pressurized 
piped water 
EPOMrri ver 


Community 
stand pipes 
(taps) 


individual haut) Pressurized 
from lake piped water 
from lake 


King-Fashex 
Lake 


Bre 
Lansdowne fwaividual haul! Pressurized |} Piped water supp ly 
House from lake piped water | to most Native 
delivery homes 
MacDowell 42 Hand pump & No Federal igen a 
pieaVidual haulltaciinties 


Marten Falls Wells and hand |Pressurized |Money allocated for 
(Ogoka) Post) pumps & indivi-|piped water | community water 

dijaie haul from. | from well supply improvements 
river 


Community water 
supply system 
(Not paped) 


Pedividual haw) Pressurized 
from lake Dipe dk water 
from well 


Piped water supply 
tothe majority an 
homes 


Pressurized 
piped water 
delivery 


Access to water 
Svpmy, lines 


MoosSegracecary 


Muskrat Dam 


North Spi rat 
Lake 


me 
ae ie 
He 
[sie 


Pressurized 
piped water 
from well 


Individual haul|Pressurized | None 
from lake piped water 
FyoMm wake 


Individual haul 
fromisbake & 
well 


IWaeiva dual.haul 
from -river 


“acd 
Raa 
beats 


Pressurized 
piped water 
from lake & 
well 


Improvements in 
wells & water supply 
to Native homes 


Pressurized 
piped water 
from lake 


Indiana dual haul 
from lake 


Pikangikum 
Popdaraiaht 


Pressurized 
piped water 
from lake 


Indiws duals haul 
from lake 


zo 


Community Population Present Water Supply # Proposeu Wacer 
(1978) 4 on=Native Supply 2 


beret A cag 
aha eau 


aes 
Sandy Lake hk oad 

from lake §& piped water 
riwex from river 


|Slate Falls | Falls | on.a. [Individual haul eee Sa 


Teh inst all 


Webequie 


ook 


Wunnummin 
Lake 


Pressurized 
piped water 
from lake 


Individual haul 
from lake 


Pressurized 
piped water 
from lake 


Individual haul 
from lake § wel 


Pressurized 
piped water 
from lake & 
well 


indivirduale haut 
from lake 


Wells and improve 
ments in communit 
water supply 


Individual) haul | Pressurdzed 


Community water 
supply improve- 
ments 


Pressurized 
piped water 
from lake 


Individuals haul 
from lake 


Community water 
distrabug1on 
System 


Pressurized 
piped water 
from lake 


‘Individual haul 
from lake 


Extension of 
water line to 
community 


Pressurized 
piped water 
from river 


Individual haul 
from river 


Community wells 
(low-cost im- 
provements) 


Pressurized 
piped water 
from well 


Individual thaul 
from lake 


tNorthern Ontario Directory 1979/1980. Ministry of Northern Affairs. 
Ontario 1980; 


*This information was provided by the District Managers of James Bay 
District, Sioux Lookout, Geralton and Kenora District. Gaps in 
information were clarified bye brit Grand, Dinector of Local Governments 
Regional Office, Department of Indian and Northern Affairs (personal 
communication, January IV S0L wee cOrmat il ono. (proposed wDroj,ects.is 
basedson provectsaplanned= withintthne Next Seyvears, 2S uindicated in 
the 5 year capital management plans of each community. 


ni. a. int ormaci on not asi ly-vayariab le 
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CADRE oes PRESENT AND PROPOSED SANITATION 


; : a : , 
Community Bresent Sanitation Proposed Sanitation *% 
ative on-Native (for Native community) 


Angling Outhouses Septic system None 
Lake For Schoo 


Attawapiskat Outhouses §& Centairzed Extend piped sewage 
SOnemSeptiic colmwectaon <¢ collection to Native 
tanks sewage treat- homes 

ment plant 

Bearskin Outhouses SepETrersys tem None 

for school 

Bug rout Outhouses Community sewage 

Lake collectron-end= treats 

ment 

Caty Lake Outhouses Septaiicmsysitem Feasibility study 

forasichool planned for sanitation 
improvements 

Deer? Lake Outhouses Septic system None 

foraschoot 

Fort Albany | Outhouses & Septresysten Gonst ruction-of-sewers 
some: Sent twc proposed 
tanks 


Gonstructionof*sewers 
and lagoon or and treatmentiftiacediey 
weeping ale proposed 


Fort Severn septic system None 

Grassy Narrows Outhouses Sanitary sewer)» Cons tructiony efvsewers 
and, two sce lt proposed to majority 
lagoon of Native homes 

Islington Outhouses Sanitary sewerj) «Construction of*sewers 

(White Dog) Me raha, tworce Lt proposed to Native 
lagoon homes § link to lagoon 


Kashechewan | Outhouses Sept) CVtainke wa None; Lor communi cy. 
Ota tamer aioe however regional sub- 
i,  Loga cal sidy planned for improve 
Contactor ments in school sewage 
Ereatment 


Septic syetem 
§& lagoon 


bontrHope Outhouses Sepere= system 


oH 


Present Sanitation *% Proposed Sanitation* 
King Fisher Outhouses Sseptre system | None 
Lake for school 


Lansdowne Outhouses Sewers & Community sewer system 
House rotating and sireatnent 
biological 
contactor 
Mac Dowell Outhouses Nowtederal nvae 
ena Cael atees 
Marten Falls Outhouses Septie=system | Feasibility study for 
(Ogoki Post) G& humus toilet|sewage collection and 
treatment 
Moose Factory 
some septic colLleetronn| and@cent ral “treatment 
tanks treatment facility 


NOnCH Spina t Outhouses Septic System |Mimor low-cost: improve: 
Lake ments in sanitation 
Outhouses Septic tank'& |None for community 
lagoon however extremely costly 
sewage Iproyect for school | 
Ponask Outhouses Outhouses at Nad 
school ! 
Sachigo Outhouses Community sanitation 
improvements 
Seplricysystem,oewers jand central 


& chemical treatment facility 


Webequie Outhouses 
collet proposed 


Community 


Outhouses §& Centralized Proposed sewage collection| 


Pikangikum 


Septic system |None 


we ane sources as in Table 
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TABLES 2 PRESENT AND PROPOSED SOLID WASTE. DISPOSAL 


/ 2 : 
Community Present Garbage Disposal Proposed Garbage Drevee ee 
improvements 


Bearskin Community collection None 
§& local dump 
Baa WOU tel ake Local dump Collection dependant on 
sufficient funding 


Fort Albany Community collection None 
to local dump 


ow tanrlone Community collection New incinerator planned 
to local dump 


ao ee 
None 
collechromto Local 
dump based on user-fees 


Individual disposal None 


Kashechewan Local dump Access and improvements 
to local dump 

King Fisher Individual disposal None 

Lake | 


Lansdowne Individual disposal Communvev: collect lon ta 

House dump 

Marten Falls Community garbage None 

(Ogoki Post) | disposal 

Moose Factory Community garbage Improvements in access and 
collection to dump dump 


Band operated garbage 
colle@tiuen to local 
dump based on user-fees 


Grassy Narrows 


Islington Band operated garbage 


(White Dog) 


5! 
Proposed Garbage Disposal 


Present Garbage Disposalf 
(improvements) & 
Community collection to None 
local dump 


Planned construction 
of a community garbage 
pase 


Wunnummin Individual disposal 


1 A 
Same sources as in Table 


2Proposed improvements in garbage collection and disposal based 
on fund allocation with in 5 year capital management plan of 
each community, as well as on information obtained from each 
distract ofrice 


n.a. information not easily available 
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He WATER SUPPLY 
A) Appropriate Low-Cost Alternatives 


[2 8 ede | Individual Haulage 


In some communities, it might be decided that significant 
improvements should be made in excreta and wastewater disposal 
systems so as to keep the adjacent lake or river clean enough 
fosdrink trom. 


In such instances, desired improvements in water supply 
might be limited to access to communal shower/laundry facilities 
(see section 4.2.2 Community Bath-house and Laundry Facility). 


Individual haulage of drinking water may be selected by 
the community as famreasonable alternative if the distance 
between the house and the lake/river is small, and if the water 
is clean near the shore. 


Carrying water by hand (or using a cart) in the summer, 
and dragging it oW@magsled in the winter 15 fhe chedpest alter- 
native, although also the most labour intensive and time 
consuming one. 


To facilitate retrieval of water in the summer, a specially 
constructed cart maygmpe used (see Rigure 2 ). 


Although some older people are seen doing things in a 
labour intensive way (ie dragging sleds by hand, sawing wood 
by hand etc), most families use power equipment such as skidoos 
and chainsaws. 


PIGURE 2 A Cwo wheeted cart can be constructed 
to facilitate carrying of water in the 
summer. Bicycle wheels from bicycles 
No On gerein lsc iCal be Micorporated 
in the design of the cart. 
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4.1.2 Community Vendor 


A community vendor could supply drinking water regularly 
to those families that wanted this service and were willing to 
Payer Lor dt. 


Introduction of the community vendor would create employ- 
ment. forsantewtlocalipeopte.); It would also reduce the overall 
amount of gasoline used through individual haulage with skidoos. 
The vendor would have @ specific daily delivery route. Total 
distance travelled by the vendor each day would be less than 
the total distance travelled by skidoo by all those hauling 
their own water. 


The vendor would ensure that clean water is used. He 
might introduce use of a standard container (such as a 2 or 
Sopalloneplasti agerny ican, Witheaspoury spout) "to well water 
in, picking up empties at each stop. 


Pouring water directly from a clean container, rather 
than using an open vat and dipper, reduces the chance.of con- 
tamination of the drinking water. 


In winter, the vendor could use a skidoo and sled to 
deliverswater., 


In the summer, depending on the distances involved, the 
vendor could rent a community-owned truck for a few hours each 
day, or if not available, could construct a wheelbarrow-like 
Cantu. 


4.1.3 Community Hand Pumps 


Another alternative is to install several hand pumps 
located: through out wtheNsettlement so that people must not 
go as far to fawl water back}to their homes. The cost of 
installation of a hand pump in each home would be prohibitive. 


Before embarking on a community wide program of installing 
hand pumps, a test well must be dug and water acceptability 
determined, In Big Trout Lake, for example, 3 of 8 wells were 
judged to yield poor water quality. Water from these wells 
was not: used utonadrinking orton cooking» (dacksonveteal, 1978). 


Installation of hand pumps can be very costly in Northern 
Ontario because the bore for the drop pipe must often be drilled 
through bedrock. Special drilling eqipment must be flown in. 


Although easy to use in the summer, hand pumps require 
more attention in the winter. Freezing of the pump in the 
winter results in the use of excessive force to operate it, 
and in subsequent damage. 
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To protect the pump and make it more pleasant to use in 
the winter, a small cabin should be built around it (see 
Figure 4 ). 


Because frost can extend to 8 feet down (in non-permafrost 
areas) in Northern Ontario, it is important to insulate the 
first 10’ feet, oisonpof the. drop pipe. 


In the NorthWest Territories, insulation’ for pipes usually 
consists of several inches of polyurethane insulation within an 
outer shaft. 


Pumps are available which ensure that water drains down 
after each use to prevent freezing of the above ground compo- 
nents. 


A thermal heating tape should be placed around the first 
10 feet of the drop pipe. The heating tape is used only in 
the event of freeze up of the well head. A small portable 
gas generator would supply electricity to the heating tape as 
necessary. 


A community may decide to forego the extra expense of 
upgrading a pump for winter use and decide to use hand pumps 
in the summer only. Collection of water is most problematic 
in the summer when water is carried by hand. 


pump house 


FIGURE 4 


Community pump 
is housed ina 
Siaierca pam. 
Insulation and 
thermal heating 
tape extend 
about 10 feet 
below ground 
level. 


a 


Ache Community Infiltration Galleries 


An infiltration gallery is a particularly suitable alterna- 
tive for communities situated at the edge of a lake or river, 
as occurs..at. Indian settiements. 


Water from the lake or stream moves laterally through a 
sand and gravel filled trench (see Figure 5 ). A well is dug 
down to connect to the trench. 


A hand pump may be installed, or, if most of the community's 
water needs are to be met here, a fuel fired pump may be used. 
Cost and materials considerations will determine whether one 
central gallery be constructed, or several small ones dispersed 
along the water's edge. 


The advantage of using an infiltration gallery is that water 
is fillered and. purified while moving laterally through the sand 
and gravel trench. The length of the filtration channel depends 
on the purity of the water desired. Addition of chlorine is 
unnecessary. 


This alternative is suitable only where sand and/or gravel 
deposits occur nearby. 


pumphouse 


Seas] [SO HOC SIRO SHIN EI 
by Man Une 
: 
< 


lake or river 


1g os - Ee, 
BB SoA BS 


FIGURE 3 Water is purified as it moves laterally 
through the sand and gravel of the 
infiltration gallery. 
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42 Appropriate High-Cost Alternatives 
PAN | Vehicle Delivery of Water 


Use of a vehicle (truck or tracked vehicle) to supply water 
to each home greatly reduces human labour requirements in the 
daily lives of Indian people. 


Both operating and capital costs are high, Before water 
is trucked in, it might be decided that the water should be 
filtered and chBe@pg@mated. 


If a central bath-house and laundry facility were constructed 
in each community, at-home water needs could be sustained at 
7 L/person/day (1.5 gal/p/d) (see Section 3.2 Water Use). 


In a community with no roads, a tracked vehicle is required). 
Tracked vehicles are more expensive to purchase and maintain 
than trucks (Water Pollution Control Directorates, 1979)4 


In the North West Territories, the standard water holding 
tanks for vehicles have a capacity of 1000 gal. (4,450" Lb) ie The 
tank must be insulated and have a heater System to prevent freeze 
up in the winter. 


Water delivery could occur once a week. A family of 6 with 
access to a central bath/laundry facility and low at-home use 
of water would require 300 to 400 L/week. A standard 4450 L 
water delivery truck could supply 11 to 15 families with their 
weekly water requirement on one run. 


In smaller communities, a smaller Capacity water supply 
vehicle may be more economical, even if it has to make more 
frequent trips. It Sem@amportant (to match the scale of the tech- 
nology with the scale of the task. 


The delivery vehicle should be equipped with a long hose 
(50 to 100 feet). Even where roads exist, Indian homes may 
be set’ back quite farginom them: 


Water Storage in the Home 


The amount of water that is to be supplied to the home 
depends on whether a communal laundry/bath-house is constructed, 
or whether all water useswill occur at home. It is assumed 
that a waterless method of excreta disposal will be used. 


Recommended water usage for those hauling their own water 
is 10 L/person per day ( 2 gai/p/d) (Water Pollution Conceror 
Directorate. 197 J Gsee (Tabi 11). 


For those families with no access to a central um: ote Ge I Bk oh 
and with a waterless toilet, recommended water US aver 1s. 25 ef 
person/day ( 3.5 gal/p/d) (Water Poilution Control Directorate, 
1979). This represents a 50% increase in water use at present: 


Se 


As established earlier in this report (sée Section on Water 
Use) non-laundry water usage is less than 7 L/person/day. In- 
creasing water supply to 10L/person/day tor non-laundry uses 
would enable more frequent washing of hands after going to the 
toilet, changing baby diapers, betore preparing food etc. 


PAD ce ea ACTUAL WATER USAGE 


Amount (litres) 
Total water used Sto cru 
Non-laundry uses pu 


TABLE @ ET RECOMMENDED WATER USAGE 


Amount (litres) 


| 


Individual haul Wie 
Truck in total weter ys? 
Truck’*in/access* to 10 


central’ facrlit 


twater Pollution Control Directorate, 1979. 


Vehicle deliveredwater should be stored in clean recep- 
tacles inside the house. Water storage capacity required by 


each household (assuming once a week delivery) is indicated 
in Table 


TABLE 12 WEEKLY WATER STORAGE CAPACITY REQUIRED 


Now Ln 


Capacity required in litres (gal) 
household 


“10 L/p/d 15 L/p/d 


140 (30) 
280 (60) 
420. (90) 


2a. 25) 
420 (90) 
630 (140) 
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A storage tank that 1s placed inside the house will eliminate 
the need to insulate and heat the storage tank. 


Storage tanks can be constructed locally of wood, eliminating 
the need to fly in heavy tanks. Wooden tanks should be lined 
with a prefabricated polyethylene (plastic) liner. The wooden 
tanks can be built as part of the kitchen design (see Figure 5 ye 


water tank siphon 


shelving for bulk storage 


FIGURE ©5 Water storage tank placed above sink level 
to get gravity flow of water supply. Space 
below tank filled in with shelves for bulk 
storage of food. 


Placing the bottom of the tanks above sink level would 
permit supply of water to the sink through gravity flow. 


A water supply line can be made from apiece of tubing 
with a tilter at one end and a clamp at the other. Two diameters 
of tubing can be used, one for fast flow and one for slow flow. 


The tanks should have lids on them to keep the water clean. 
Enough space should exist between the top of the tank and the 
ceiling to permit cleaning of the unit as necessary. 


An access portal for the hose of the delivery vehicle 
can be constructed in the wall of the house at a level above 
the=tank. 


Cleaned, water-proofed 45 gallon drums may be used to store 
water in a similar arrangement as for the wooden tank. 


Although more expensive, it might be preferred to have a 
premanufactured steel or fibreglass tank Yins tallied 


4] 
AI202Z Central Facility 


Community Bath-house and Laundary Fagan y 


Conventional piped water supply and piped wastewater collection 
to each native house in northern Ontario becomes an exorbitantly 
expensive venture because of severe environmental conditions 
(shallow rocky soil, muskeg, frost extending up to 8 feet down) 
as well as the dispersed nature of housing. 


Trucking in large quantities of water and trucking out 
large quantities of wastewater, although a cheaper alternative, 
is still very costly. 


A community laundry and shower facility is worthy of 
serious consideration. Instead of transporting to the house 
the total amount of water used in everyday living, the central 
facility operates on the principle that only as much water as 
is required for drinking, cooking, washing dishes, daily washing 
and household cleaning is supplied to each home, and that the 
central facility fulfils water supply needs for doing laundry 
and taking showers. 


Present water use in Big Trout Lake (water is hauled 
individually by each family) is indicated in Table 5 (see 
section ow). * Average ‘total’ consumption’ 1SM1i 8 gallons: per 
person per day (~9 L/person/day). Of this, 79% is used for 
drinking, cooking, washing dishes, daily washing and house 
cleaning. Clothes are washed weekly and uses about 39 % of the 
total water supply. 


Trucked water supply and wastewater collection is presently 
being advocated for Big Trout Lake. The annual cost for 
supplying water (at 15 L/person/day) is estimated at $50,000. 
Annual wastewater collection costs are also about $50,000 
(Cameron, 1979 : Appendix H of User's Making Choices, Jackson 
etialj«1978)4 é 


Although Cameron (1979) indicates that unit water supply 
and wastewater collection costs become cheaper the greater 
the volume used, it must be remembered that higher use rates 
require larger more expensive holding tanks at each home. 


Such economies of scale can easily be misinterpreted 
by the consumer who feels he is getting a bargain by using 
more water. Although the unit price might be cheaper, the 
total bill will be more. 


In’ the case of Big Trout Lake, $100,000 are! required 
annually for water supply (15 L/p/d) and wastewater collection. 
If only 6.5 L/p/d (present use rate for non-laundry water uses 
is 6.3L/p/d) were trucked in and out, this would free about 
$50,000 annually for the central bath-house and laundry facility. 
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Althougha costing study is required, it is anticipated 
that a combination of low volume water delivery plus central 
facility is less expensive than higherxWater delivery to each 
household with laundry and bathing occurring at home. 


The cost comparison between the central faciLetywand at 
home washing of clothes and bathing should inc lude? the*cos ts 
incurred in each household for gasoline or electrically run 
washing machines (capital and operating costs) . asa wedi as 
water heating costs etc) 


It can not be overemphasized tnat the decision as to cine 
type and level of service planned be the decisaonm otmthesenti re 
community, as established through the band! off cex. 


It is the personal opinion of this author, however, that 
access to a central facility would be viewed as a substantial 
improvement over at home bathing and washing of clothes. 


Trucking in cold water to a home is of no great benefit to 
the process of bathing and laundering if adequate facilities do 
not exist in the home, 


Clothes are washed once a week. Generally, water is heated 
in a pail on a wood stove (made of a 45 gallon drum) «.o, Some 
washing machines exist, however in many communities laundry is 
done by hand. Clothes are hung to dry outside in winter and 
summer. In winter, clothes are frozen stiff even before they 
reach the clothes line. After 2 or 3 days of flapping in the 
wind, clothes are taken inside and hung on lines to dry for 
another day. 


Native homes have no internal plumbing, showers or bath 
tubs. Even if sufficient water is supplied, bathing would be 
difficult unless a substantial amount of money is invested for 
a tubs watertheater, ‘etc: 


Indian life tends to be communal, unlike the more individual- 
istic lifestyle of white communities. A communal bath-house 
and laundry facility does not appear incongruous to native 
lifestyle. 


Data from Alaska indicates that the amount of water con- 
sumed (and wastewater generated) in native communities with 
trucked water, no internal plumbing, waterless toilets and 
access to a central bath-house and laundry is 3.3 gal/p/d 
(15 L/p/d) (Water Pollution Control Dixectornate, 61979)«culhes 
indicates that access to running water at the central facility 
did not promote extravagant water consumption. 
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Water and Energy Conservation at the Central Facility 


In non-native communities, introduction of 'user-fees' 
(the consumer pays directly for what he uses) usually functions 
to instill conserver habits in the user. 


Whether the concept of 'user-fees' is applicable in native 
communities must be decided by the Band Council and the community 
ats ed ty 


Charging for each shower might be viewed as discriminatory 
against those with large families. 


The facility might contain washers, dryers, showers, a 
sink and a waterless toilet. 


Washers 


Commercial washers should be used because they are large 
enough to handle bulky items such as sleeping bags, blankets 
and parkas (Water Pollution Control Directorate, 1979). 


Front loading horizontal axis washing machines are 
preferable in that they use 40% less water than top loading 
vertical: axis machines (Cameron, 1979). However, because 
horizontal axis machines tend to vibrate more, they require 
a solid base such as concrete or heavy timbers“in their 
installation (Cameron, 1979). 


Dryers 


Electrically operated dryers are the most expensive to 
operate, but the easiest to maintain (Water Pollution Control 
Directorate, 1979). 


Edectrical clothes sdryers: comsume about) 10) times <as 
much electricity as electrical clothes washers (from a 
Consumer's Gas brochure). Because of the high energy demand 
of dryers, it merits serious consideration to investigate 
alternative sources of dryer heat. 


A hot air furnace with appropriate duct work can provide 
dryer heat. Such a system is not damaged by freezing, but 
ducting must be well insulated to ireduce, heat losses (Water 
Pollutionetontrol virectorate 1979). —Thermostatneal ly 
controlled wood furnaces could supply heat. 


Whether a community wishes to have dryers or not must 
be established. Some people may prefer to dry their clothes 
in the fresh air. Perhaps the community as a whole feels 
that the extra expense of dryers does not match the benefit. 
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Showers 


A standard shower head delivers between 5 and 6 gallons 
of water per minute (about 25 L/min). Use ofr flows nestrictor 
and/or a special shower head can halve flow rate and still 
provide a satisfactory shower. 


Shut-off controls on shower heads encourage additional 
water saving. The selected water temperature is maintained 
during shut-off while shampooing or lathering, provided a small 
trickle of water is allowed to persist. 


Toilet 


The toilet should be the same type as used in native 
homes. It is important to be consistent in the mode of 
excreta collection within a community to prevent ranking of 
which is more desirable. 


A waterless toilet is recommended for the central facility 
(see section 5./ Excreta Disposal: Appropriate Low-Cost Alternatives, 
Urine can be added to the laundry and shower greywater for separate 
disposal. 
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1 Ges) Inappropriate Alternatives 


Av 3. Fr apeu Water Delivery 


To prevent damage from freezing, piped systems need to 
be buried 8 feet below ground surface and insulated, or placed 
in insulated corridors (utilidors) above or below ground. 


Costs are extremely high for such a system, particularly 
given dispersed housing situations. 


Table 13 shows that unit cost per home for water delivery 
1s) about. 35,,000 5, ins jsa minimum cost, which. because: of 
certain conditions will require a cost increment. 


These costs are only the costs, of getting water to each 


house. Additional costs will be costs of internal plumbing, 
appliances, wastewater collection and disposal. 


TABLE. 13, ESTIMATED PIPED WATER DELIVERY COSTS PER, HOME 


supply system from 
Lake, OT, Fiver 
(100 homes) 


Water treatment 
plant 
(100 homes) 


Water distribution 
(100 homes) 
(assumes 23 m of 
main/home and 18 
m of service 
connections/home) 


| Total 


Source: Department Reference Manual. Indian and Northern 
Coe 1979, 
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5. .-EXCRET AgisPOSAL 


We are just beginning to realize the folly of invencing 
a complex and expensive technology to mix our body wastes with 
our purified drinking water, and then inventing an even more 
complex and expensive technology to separate these body wastes 
from our drinking water. 


The development of the flush toilet took society down 
the wrong path a century ago. Now that we have the multi- 
million dollar subterranean maze of pipes installed beneath 
our communities, it becomes difficult to ignore them. 


However, for those communities not yet underlain by sewers, 
development of alternative sewage collection and treatment 
methods makes sense. 


Conventional sewage disposal systems that. rely. on water 
to transport body wastes are troublesome for numerous reasons. 


Expenditures (capital, operating, maintenance costs, debt 
financing etc) for sewer lines and treatment Dlants are 
enormous. 


In northern climates, these costs are escalated, Lo che 
point where the user can no longer afford to pay for the system 
himself but must rely on heavy subsidies from the government. 


In a climate where air temperatures are below freezing 
for at\lleast six months of the year, use Of Water tO transport 
body wastes seems unreasonable. 


Where the climate is harsh, it seems even more pressing 
to minimize the volume of waste generated to make Lorn easier 
transport and treatment. 


The modern flush toilet not only wastes large quantities 
of purified drinking water to carry away Small quantities of 
body wastes, but also magnifies the disposal problem by 
enlarging the quantity of wastewater to be disposed of. 


Use of water to receive our body wastes misplaces plant 
nutrients into our lakes and rivers, instead OL FeLurning 
body wastes to the land from which they are derived, 


Further research may indicate that bodies of water in 
northern climates do not have as great a capacity to Fecelve 
body wastes as in southern climates. 


Eutrophication and biological contamination are 
particularly signiticant an northern communities where the 
waters receiving body wastes are also the waters providing 
drinking water. 
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otra | Appropriate Low-Cost Alternatives 


se WS I The Drum Privy 


A drum privy is used to collect excreta directly, without 
the introduction of water as the transport medium. Body wastes 
are deposited on-site into the drum. Once the drum is full, it 
is sealed and transported to a central area where the contents 
of the drums of the entire community can be ‘treated. 


By depositing wastes directly into the container to be 
collected and sealing the container when full, human contact 
with excreta is avoided. 


Separate Collection of Urine and Feces 


Urine is delt with separately from feces. There are several 
reasons for this. 


The excreta inside the drum will eventually be composted as 
part of their treatment process (see section 9./.2 Community 
Composting). Both anaerobic and aerobic decomposition are most 
successful in the absence of the excess liquid provided by urine. 


Each day, each of us eliminates about 1/2 pound of feces 
and 1 quart of urine (Gotas, 1956). In terms of volume, we 
generate about 5 times the volume of urine as of feces. 


In warm climates, much of the urine evaporates during 
decomposition, however, amounts evaporated decrease substantially 
in cold climates. It is especially important in northern 
environments that urine be separated from the feces if composting 
of excreta is planned. 


Living organisms require available carbon as a source of 
energy and need nitrogen to synthesize protoplasm. The optimum 
ratio of carbon to nitrogen required by microbes in decomposing 
most types of organic wastes is about 25 or 30 parts carbon to 
l®parteni trogen s(Goluekes , 1977) 


When nitrogen occurgs in excess of this ratio, this excess 
can not be synthesized into new cellular material because carbon 
is lacking. Excess nitrogen is converted to ammonia gas. Hence 
the foul smell. 


Urine by dry weight contains 3 to 4 times the amount of 
nitrogen as feces (Stoner, 1977). The C/N ratio of feces ranges 
from 6 to 10. For urine, the C/N ratio is about 0.8 to l 
(Golueke, 1977). It can be seen that by mixing urine and feces, 
a greater excess of nitrogen is introduced. Hence, the more 
ammonia that is produced, the more foul the air. 
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By collecting only feces in the drum, production of foul 
odours will be less than if collecting both urine and feces. 


Another reason for collecting only solids in the drum is 
that the urine, as it evaporates and becomes more concentrated, 
might increase corrosion and rusting of the: banrel s:. 


A damaged drum that leaks a solution of urine transports 
pathogens with it from the feces. This would create a health 
hazard. 

The 45 Gallon Drum 


The 45 gallon drum is a common item on ai bonorthern 
Indian communities because it is used to deliver fuel (usually 
via airplane). In southern Ontario, a drum is a valuable 
container for whichieeme buyer pays a $15 te; $25,deposit-ogdhe 
buyer is refunded his deposit upon returning the drum. 


In northern Ontario where fuels and supplies are flown in 
by aircraft, it is Unmeconomical to fly out empty barrels for 
re-use. Hence, empty 45 gallon drums are abundant in most 
communities. : 


Generally drums are used as wood stoves to heat homes. 
Drums are not of sturdy enough construction to withstand the 
continuous raging fire needed to heat the home. Drums tend to 
be replaced about three times a year. 


Introduction of the more efficient airtight wood stove or 
wood furnace (see Associated Appropriate Technologies, section 
4.1) would free up these drums for other uses, such as 
collection of human excreta and garbage. 


Prepare drum for use by coating interior with an asphalt 
emulsion or polyurethane spray (Office of Appropriate Technology, 
LOZ Zoe 


Number of Drums Needed 


On the basis that each person produces 0.5 pounds of feces 
per day, one 45 gallon drum will require 900 days of use by one 
person to completely fill it. However, to avoid possible contact 
with the contents during capping, fill barrel no more than 80% 
of capacity (about 720 days use by one person). 


A drum filled 10" from the top will weigh about 360 pounds. 


In the calculation for determining the number of drums 
required per person per year (see Tablel4 ), it was assumed 
that no evaporation of water from the feces WOULGSGGCUL. sal hus 5 
these numbers represent the maximum number of barrels required. 
In reality, it is anticipated that water will evaporate through 
the exhaust pipe, resulting in more uses per barrel thansealculated. 
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Table 14 Rate of Use of Drums per Household 


Onan o. Drums Fille ime Require 
Household Per Year To Fill One Drum 
(People) (Drums ) (Months) 

1 0.5 24 

Z i beh 8) TZ 

5 1.5 8 

4 Zul) 6 

5 aes 4.8 
6 3.0 4 

8 4.0 % 
10 5.0 #2 joy 


Drum Privy Design 


The drum privy may be constructed as a free standing structure 
several feet from the house. No advantage is obvious in such an 
alternative, however, it may be the solution preferred by those 
extremely concerned by the unlikely event of odours in the house 
if attached. 


The most superior alternative is to design a toilet room 
(and greywater storage as required) as part of a new house. 


For existing houses, a toilet room may be constructed 
adjacent to the house. 


Most houses on Indian communities lack a vestibule at the 
entrances, «Presence.of,.4g vestibule. acts as an air,.trap, hindering 
the.massive outflux of heated air from inside the house and the 
massive entry of cold air from outside when entering or leaving 
the building. 


Figure 6 shows how an existing house may be modified to 
include a vestibule, toiletroom and greywater storage area 
(if required). 


For large. households, it may be desirable to provide space 
for the storage of a drum, since drums fill up more quickly 
and might not be able to be removed immediately. Or, if the 
360 pound weight of the filled drum is unmanageable, it might 
be preferred to fill the drums 1/2 full and replace them more 
frequently with empty ones. 
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Two designs are presented. The first design (see Figure es) 
is suitable for situations where the floor of the house is atleast 
3 feet above the ground. 


The toilet room is constructed so that the drums sit at 
ground level. The floor of the toilet room is elevated so that 
the drums (4 feet tall) fit in the space under the floor. For 
a house with a floor three feet above ground level, the floor of 
the toilet addition will be 1 foot higher than the rest of the 
building. 


Removal and replacement of drums is done from an access door 
outside. 


To extend the distance between the individual and his 
excrement, a wooden shaft (about 1 1/2 feet long) is built up 
from the drum (Office of Appropriate Technology, 1977) (see 
Figure 9 ). A bench across the width of the toilet room 
encorporates the feces chute and urinal into a pleasing unit 
(see Figure TO i 


To facilitate positioning and removal of the drum, place 
on a wooden cart with strong wooden or steel wheels (see Figure 
9 


te 


Ensure that odours remain within drum when not immediately 
in use by using a sealing strip (rubber or foam) at the drum/ 
floor intersection. An airtight seal on the toilet seat should 
prevent odours from escaping into the room. Keep 1i1d°shut at 
all times when not in use (Office of Appropriate Technology, 
Lo). 


Because any decomposition that does occur within the drum 
will be primarily anaerobic, ammonia, hydrogen sulphide or 
methane gas might be given off. It is anticipated that the 
amounts of gas given off during winter will be small because 
biological activity is greatly reduced at low temperatures. 
Venting functions primarily to allow gases produced in the 
drum to escape (gradually rather than explode). Because the 
process is designed to be anaerobic, no provision is made to 
supply oxygen to the drum. The exhaust vent can be constructed 
from narrow diameter (1 or 2 inch) PVC piping. 


The exhaust pipe should have a snow and rain cap. Screening 
of the cap is important to prevent breeding of flies within 
the drum, which might cause fecal contamination on contact with 
people. 


The toilet room, although not heated, offers protection 
from wind, rain and snow. It js more attractive to use than an 
outdoor privy in that there is no need to get fully dressed 
(boots and coat) to use ace: 


ce! 


The toilet room is accessible via the vestibule. Air 
exchange between the toilet room and the main portion of the 
house is negligible. 


By keeping the toilet room unheated, it is anticipated that 
decomposition, and hence odours will be especially minimal during 
winter. 


A functional window allows light and fresh air to enter as 
desired. 


Used diapers should not be thrown down the chute because the 
plastic lining will not decompose. Instead, collect diapers in 
a plastic bag and store out of sight in the diaper storage 
compartment (see Figure 10 ) until collected for incineration. 


The second privy design is such that the drums sit on a 
cart on the floor of the toilet room itself (see Figure 11 ). 


Removal and replacement of tanks occurs through access doors 
inside the toilet room (see Figure 13). 


Access doors and a bench hide the drums and urinal from 
view (see Figure 13 ). Because the top of the bench is about 
4 feet above the floor, stairs are required to provide easy 
access to the toilet chute and urinal. The top stair can be 
extended into an upper platform. The stairs can be moved when 
it is necessary to change drums. 


The height of the ceiling in the toilet room will depend 
upon the amount of space required above the bench. 


Drum Privy Use 


The containment of excreta (feces only) in a tank under 
anaerobic conditions is presently in wide spread use in Viet 
Nam (Ministry of Health, Viet Nam, 1968). This system is 
repudiated to be free of foul odours. 


After each use, a layer of ashes is sprinkled on the pile 
in the ratio of 1 part ashes to 3 parts waste. A small handful 
should be used at each 1/2 pound deposit of feces. 


Sprinkling ashes on the feces is reported to prevent 
multiplication of flies, as well as absorb the odours of hydrogen 
sulphide and ammonia (Ministry of Health, Viet Nam, 1968). 


Use of a moderate amount of toilet paper is permitted. 
Paper is abundant in carbon, and in small quantities helps raise 
the carbon/nitrogen ratio in the excreta pile. Large clumps of 
toilet paper should be stored and eliminated with the used diapers. 


When not in immediate use, the lid to the toilet chute should 
be down. Aerate the toilet room by opening the window as fre- 
quently as desired. 


be 


door 


Floor plan - Original house with no vestibule 


greywater 


Floor plan - House with vestibule and toilet addition 


Figure 6 Additions to existing house 
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Figure 7 Front section of toilet: area added onto 
existing house. Only solid excreta are 
collected in drum. Greywater from kitchen 
area flushes urine drain by gravity flow. 


Drum is submerged below floor of toilet 
room. sbottom of drum is. at ground level. 
Drums are removed from the outside through 
an access door at ground level. 


Figure 8 
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strainer 


Ensure flushing of the urinal drain pipe by 
making greywater connection as close to top 
of pipe as possible and still have gravity 
flow. Urinal requires strainer to keep 
unwanted objects from accidently falling 
down the shaft. 
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<a air tight seal 
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Rie bench 
= snatt 
floor 
\Nsealing strip 
drum 


oh he 
a cart with wheels 


Figure; 9 Sidéaview ezpdrum privy on cart for 
easy placement and removal. Air- 
tacht.sealpensures that stale air 
from the drum does not leak into 
the toilet room when not in use. 


(adapted from: Rural Wastewater Disposal 
Alternatives. Office of Appropriated Technology. 
Calttormagy 1977) 
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—_" a diaper toilet ES ey 
storage hute -urinal 


ash bucket 


Figure 10 Interior of toilet room. Usinad! (as: 410 


lid. The adjacent hole is for feces only 
and has an airtight lid. Storage bin 
beside the tuilet chute may be used to 
store used diapers. Bucket of ashes 
permits easy application to feces chute 
after each use. Window allows fresh air 
and light to enter. The bench is about 

1 sl 2eeeee Ge above: the floor. 


bench 


Figure: (pf 
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exhaust 


—t—-talet seat 


kitchen sink 


floor 


to soakage pit 
or holding tank 


Front section of toilet area added onto 
existing house. Drums sit in wooden 
compartment. Top of the compartment 
functions as a bench. 


Both drums are on wooden carts for easy 
removal. The drums sit on top of the 
floor of the toilet room and must be 
removed from inside the room. 
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ZX, screened cap 
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movable stairs fo 
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floor 


Figureanw 


Side elevation of drum privy placed 
at normal floor level in the toilet 
room. Movable wooden stairs can be 
moved to achieve access to the comp- 
artment containing the drum. Prum 
rolls out easily. on wooden or steel 
wheeled cart. 


59 


exhaust 


movable stairs 


Figure 13 Interior view of toilet room. Both privy 
drums sit on top of the floor and must be 
removed from inside this room. The toilet 
seat is about 1 1/2 feet above the upper 
star, 
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LS oeae es Communal Composting 


Anaerobic Versus Aerobic Composting 


In North America, aerobic composting is usually preferred 
to anaerobic composting. Although more difficult to achieve, 
aerobic composting is repudiated to proceed relatively odourlessly. 


Anaerobic composting has been much maligned in North America 
Experimentation at the small-scale level is rare. 

However, anaerobic composting seems to be much more suited 
to life at northern Indian communities than aerobic composting. 
Because it proceeds in the absence of oxygen, decomposition can 
occur right within the drum. There is no need to remove the 
excreta from the drum, or mechanically stir or aerate it. 


By allowing the excreta to remain in the drum during decompo- 
sition, human contact with the raw feces is avoided and dangers 
of contamination are minimized. Futhermore, by eliminating the 
need to turn over the pile to aerate it, physical labour and 
machine and fuel requirements are greatly reduced. 


Although anaerobic digestion (a process which produces 
methane gas and proceeds with the addition of heat in a special 
digester) is a widely practiced method of dealing with excreta 


and sludge, little information exists on simple anaerobic 
composting. 


Anaerobic composting occurs at lower temperatures than 
aerobic composting, and is thought to occur more slowly (Stoner, 
1977). In Viet Nam, however, experience with anaerobic 
composting has been extremely favourable. 


Anaerobic composting retains more nitrogen in the composted 
material than aerobic composting. In the aerobic process, loss 
of nitrogen through evaporation is twice that for the anaerobic 
process (Ministry of Health, 1968). 


As the anaerobic breakdown of organic nitrogens in the 
feces proceeds (protein in feces ~» peptides »amino acids> 
inorganic ammonium compounds) the per centage of inorganic 
nitrogen (such as ammonium nitrate) increases. Ammonium nitrate 
is valuable as a plant nutrient in that it occurs in a form 
readily taken up by plants. 


Anaerobic composting with ashes provides other valuable 
plant nutrients such as potassium and phosphorus. Fresh feces 
contains 1.3 grams potassium and 1.1 grams phosporus per 100 
grams fresh feces. Upon composting anaerobically with ashes, 
this compost contains 4.2 grams potassium (200% increase) and 
1.3 grams phosphorus (15% increase) (Ministry of Health, 

Viet Nam 1968). 
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The Viet Namese Double Septic Vault 


The Viet Namese double septic vault is a latrine for on 
the spot composting of excreta. One vault is used for defecation; 
the other for composting (see Figure 14 ). 


The hole is covered with a lid to keep off flies. A+ groove 
in the squatting plate channels urine away from the tank. The 
compost is ready for field application after two months of 
Composting Anas iru. 


URINE. FECES 
TROUGH ONLY 
: J 


faaes Ae emir 7 pea 
ASHES & CLAY >) WELLL 


COMPO STING 
FECES 


Figure 14 Viet Namese Composting Privy 
(After: «sGoodbye *to»\the Flush Toilet. C.H.Stoner, 1977) 


To make this system applicable to Indian communities in 
northern Ontario, the Viet Namese vault (made from bricks and 
concrete) is replaced with a 45 gallon drum. Drums are readily 
availabe in Northern Ontario, whereas bricks and concrete would 
be scostiy ito (fimweim: 


Another major modification is that excreta are not treated 
on-site, but are hauled to a centralized treatment area. For 
the Viet Namese, farming is part of their culture. Composted 
organic matter is vital to and used by each family. 


Farming is not part of the culture of Northern Ontario's 
Indian communities. Unfavourable soil conditions and severe 
climate make farming impossible. Although large scale farming 
is unfeasible, a small community garden is possible. Because 
of the scarcity of suitable land, and because of the communal 
nature of Indian settlements, it makes sense to collect the 
feces, compost it centrally and use it as a community resource. 
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Anaerobic Composting 


Experiments carried out by the National Institute of Hygiene 
and Epidemiology show that ashes effectively neutralize bad odour 
(Ministry of Health, Viet Nam 1968). Figure 15 shows no exhal- 
ation of hydrogen sulphide and ammonia gas in the 10 hour period 


after mixing 1 part ashes (by weight) with 3 parts fresh feces 
(by weight). 


Figurel5 Comparison of Odour Emission with and without 
Addition of Ashes 


{0 


GAS PRESSURE G H2Sand. NH3) 
8 


TIME (hours) 


Line A: shows exhalation of bad-smelling gas fromeecresh 
human waste after 10 hour's experimentation 


Line B: shows no exhalation of gas from fresh feces mixed 
with ashes (ratio 30 gm feces to 8 gm ashes) 


Source: Viet Namese Double Septic Tanks, Ministry of Health, 
Viet Nam 1968, 


During anaerobic composting within the septic vault in 
Viet Nam, it is observed that the temperature inside the tank 
is 2°C to 6°C higher than outside air temperature. In summer 


it may reach nearly 50°C in the tank when it 1s 28230 togs2- 
outside. 


Material composted for 8 weeks becomes dark brown and dry. 
Laboratory tests do not reveal the presence of bacteria causing 
typhoid fever (Salmonella, Salmonella typhi, para A, B) or of 
bacteria causing dysentry (Shigella, Shiga, Flexner, Sonnei). 
After 6 to 7 weeks of composting, virtually abl Ecco kr 
bacteria are killed. 


Thermal death points of some common pathogens and parasites 
This chart indicates the temperature and 
time of exposure required for destruction of these organisms, 
however, it must be remembered that temperatures within the 

Time until death is very short in this 

In reality, composting occurs for a much 
longer time period, adding additional stress on these organisms. 


appear in Table 15. 


pile are not uniform. 


laboratory set up. 


63 


Table 15 THERMAL DEATH POINTS OF SOME COMMON 


Source: 


PATHOGENS AND PARASITES 


Organism 


Salmonella typhosa: No growth beyond 46°C; death within 
30 min. at 55° to 60°C. 

Salmonella spp.: Death within one hour at 56°C; death 

within 15 to 20 min, at 60°C. 

Shigella spp.: Death within one hour at 55°C. 

Escherichia coli: Most die within one hour at 55°C; and 

within 15 to 20 min, at 60°C. 

Endamoeba histolytica: Thermal death point is 68°C. 

Taenia saginata: Death within 5 min. at 71°C. 

Trichinella spiralis \arvae: imeffectivity reduces as a result 
of one hour exposure at 50°C; 
thermal death point is 62 to 72°C. 

Necator americanus: Death within 50 min. at 45°C. 

Brucella abortus or suis: Death within three minutes at 61°C. 

Micrococcus pyogenes var. aureus: Death within 10 min, at 

5s07G 

Streptococcus pyogenes: Death within 10 min. at 54° C. 

Mycobacterium tuberculosis: var. hominis: Death within 15 

to 20 min. at 66°C; or mone- 
tary heating at 67°C. 

Mycobacterium diptheriae: Death within 45 min. at ag °C, 


Composting: A Study of the Process 
and its Principles. C.G.Golueke. 


Rodale Press. 1O7a 
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Collection of the Drums 


When the drum is full, its contents are levelled with 
a stick before it is filled with ashes. Seal off surface 
with a layer of clay and put lid on (Ministry of Health, 
Viet Nam 1968). 


Once the drums have been filled and capped at each 
househotd, it is desirable that they be picked up by a person 
hired specifically for the task. Community wide collection of 
excreta drums ensures that most of the community does not 
come in contact withthe excreta. 


Handling of the filled barrels requires some skill 
and considerable strength. Collection is probably easiest in 
the winter when a skidoo and sled can be used to haul the 
barrels to a centralized treatment site. 


A steel two-wheel cart (see Figure 15) may be used to 
move the barrels from inside the home. 


The metal plate at the front end of the cart is very thin 
and flush with the ground. In the upright position, the cart 
may be kicked under the edge of the barrel, tilted back and 
rolled away. 


Such carts are presently used to move radiators and 
pianos (up and down stairs), both of which are heavier than 
a filled banrem.: 


Two people are able to transport the drum up and down 
stairs by sliding the cart at a 45° angle along its vertical 
suppOores: 


Figure 15 Two-Wheeled Steel Cart 
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Choosing a Centralized Treatment Site 


The treatment site should be located on 'high' land where 
the water table is relatively low. Do not use a depression or 
bog area where saturation of the soil with water is likely. 


In selecting a site, look for an area large enough to 
contain a few garden plots. It may be necessary to clear the 
area of trees first (tree growth is usually more pronounced 
on higher, better drained lands). Clear only the minimum 
area necessary, as the remaining forest can be used in the 
elimination of greywater (plus urine)(See section 
Greywater Disposal). 


a nn annnemenntitllinanemaietenmenemnenms 


The filled drums are collected at the treatment site where 
they will be left to undergo anaerobic decomposition for one 
year. Table 16 indicates the number of barrels and storage 
area required by various sized communities. 


Table 16 Community Size, Drums and Storage Area 


No. People in No. Drums Filled Storage Area* 

Community Per Year Required 
(square feet 
per year) 


X 
X 
X 
X 
X 
X 
X 
X 


*Assume width of drum is 3 feet 


The drums are arranged in a square so as to minimize 
heat loss (see Figure 16 ) during biological activity. 
Paint tops of all barrels and the sides of the outer barrels 
black. This will increase the efficiency with which the 
drums absorb radiation from the sun and heat up. 
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Figure 16 Place drums close together to prevent 
unnecessary heat loss. 


No data appears to exist on minimum air temperature 
required outside the drum to allow the internal temperature 
to increase sufficiently to permit decomposition. 


In Northern Ontario, air temperature increases above 
freezing in April and remains so until November ( see section 
91° Climate)... -Lt@rspnot known whether 5 months of 
temperatures above freezing would permit internal drum 
temperatures to increase sufficiently. This must be tested 
in, the tie1¢. 


During the 3 warmest months (June, July and August) , 
average monthly temperatures vary from Toa CitO wis Ge elt 
must be remembered that, in the summer, the length of 
insolation is longer here than in southern Ontario. Longer 
insolation would permit the blackened barrels to absorb 
radiation for a longer period each day in the summer. 


It might become necessary to increase air temperatures 
around the drums. This could be achieved by constructing a 
greenhouse over the drum storage area. 


The greenhouse could be constructed locally using spruce 
poles for the frame. Clear polyethylene (plastic) sheeting 
could be used to cover the frame (see Figure eer sites 
system would be entirely passive, and function much the way 
a cold frame does in rural Ontario. 


It is strongly suspected that enclosing drums in a 
greenhouse would more than adequately increase drum temperatures 
to permit decomposition. Internal temperatures probably 
increase to the point where most pathogenic organisms are 
destroyed. 


After one year of winter storage and summer decomposition 
in the drums, the material should be removed to a nearby site 
designed to be the community garden. 


67 


Sls Re-introducing The Community Garden 


Until more than a decade ago, the growing of some garden 
vegetables, especially potatoes, was still common on Indian 
communities. 


At present, virtually all fruits and vegetables are flown 
in from outside. At Big Trout and  Kasabonika (two points 
visited by this author), it was observed that tinned fruits 
and vegetables were twice the price of those in southern 
Ontario. 


It makes little economic sense to fly in tinned vegetables 
and fruits packed in water when air freight charges are calculated 
on the basis of weight (and water is heavy, even in tin cans). 


Relying almost exclusively on tinned products contributes 
severely to the garbage problem. It takes a long time for a 
tin can to decompose in the northern environment. 


Futhermore, the nutritional value of tinned products 
is substantially Jess than for freshpones. 


Re-introduction of the communal garden would lessen the 
dependence of the Indian on the White Man's tinned goods. 
Furthermore, it would provide employment to some members of 
the community. 


Although the growing season is short, this factor is 
probably not as limiting as soil condition (see section Z 
Biophysical Environment). 


Soils tend to be shallow, clayey and often waterlogged. 
A soil suitable for cultivation must have a good mix of 
humic material and sand. The sand permits easy drainage. 
The humic material enhances soil porosity, allowing greater 
infiltration) ofseinnand water to plant roots. 


The addition of humic material (compost) to the non- 
porous clay soils is vital in Northern Ontario for successful 
gardening. 


To safeguard against transmission of pathogens, 
composted feces should be plowed into a garden and not used 
to grow harvestable crops that year. 


Survival times of pathogens in the soil in temperate 
climates is given in Table 17 . Pathogens survive longer 
at low temperatures. Dysentry bacilli survive as long as 
135 days at subzero temperatures. Fecal coliforms Slr ter 
90% reduction in 3 or 4 days in summer and in 13 or 14 days 
in winter (Golueke, 1977). 
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Table 17. Survival Time of Various Pathogens in the Soil 
and on some Plants 


oreenise 


Ascaris ova (soil) 
Salmonella (soil) 
Cholera vibrio (spinach) 
Endamoeba histolytica 
Coliforms (on grass) 
Hookworm larvae (soil) 
Leptospira (soil) 15a t.0s dead yc 
Polio virus (water) 20 days 
Salmonella typhosa (soil)74 days 
Shigella (tomatoes) Pu tOn 1g Gays 
Tubercle bacilli (soil) |6 days 
Typhoid bacilli (soil) 7. t0s 40; days 


Up to 7 years 
2950, /0mday Ss 
22 AO 25. days 
8 days 

14 days 

6 weeeks 


Source’: Golueke, 197% from Pound, Geb hand, RaW tar Lee Ss: 
"Nationwide Experiences in Land Treatment," in 
Proceedings of Conference on Land Disposal of 

Municipal Effluents and Sludges, Rutgers, USEPA, 


While the compost/soil mixture is lying fallow, it is 
desirable to plant it with a crop that won't be harvested. 
(green manure). Leguminous crops Such. as alfalfayrred crover, 
sweet clover, soybean and cow pea make good green manures 
(fallow crops) in that they introduce nitrogen to the soil, 
and can grow on poor soils such as clay. Next spring, the 
fallow crop is plowed under and the garden is ready for its 
first crop plant. Addition of peat (abundant in the north) 
would further enhance the humic layer. 


Figure 17 demonstrates a scheme that may be used for 
the garden. 


In the titst wear, meaweteces.is composted in the green- 
house structure. In year 2, this compost is applied to the 
first plot and a fallow crop is grown. By year 3, plot l 
is ready to be planted with a harvestable crop such as 
potatoes, and plot 2 receives this year's compost. And so 


Once the composted material is removed from the barrels, 
they are ready for re-use as privy drums. 
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Figure 17 The composting site (greenhouse with drums) is 
located near a site suitable for the development 


of several garden plots. The greenhouse is a 
log and plastic covered structure. 
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5.1.4 Improved Outhouse 


Suitabimiry of the Outhouse 


Outhouses (also know as privies or pit latrines) function 
as a receptacle in the ground for urine and feces. 


In southern Ontario, outhouses are permitted only in those 
remote areas where at least 3 feet of clay extend below the 
ground surface. 


Feces are intended to be trapped in the clay-sided hole 
and undergo gradual anaerobic decomposition. Urine seeps 
through the clay very slowly, or is evaporated. 


Outhouses remain a relatively sound disposal method for 
those sites where thick clay soils predominate, and where the 
water table occurs below the bottom of the privy Dit 


Outhouses are not suitable in waterlogged areas since 
continuous movement of nutrients and pathogens will occur 
through or above the ground. 


Very coarse, sandy soils are also not suitable since they 
would permit easy access of pathogens and nutrients to nearby 
bodies of water. 


Improvements an Outhouse Design and Use 


A common problem with outhouses in Northern Ontario is 
their tendency to accumulate rain and melting snow into the 
decomposition pit. Drier conditions in the pit are expected 
to reduce the amount of flies, and hence reduce transmission 
of pathogens (via the flies) (Jackson et al, 1978). 


Water draining into the pit can be averted to a large 
degree by building the outhouse crib (wooden foundation) 
above ground,’and then banking earth around it (see Figure 18 ) 
(Jackson iet al, .§978)- 


Installation of a vent would permit foul smelling vapours 
to escape. It is important that the vent have a cap 
preventing rain or snow from falling-intoathe pit. 


Or, alternatively, a functional window could be installed 
which is opened as desired to exchange the air in the*privy : 
Addition of wood.ashes (see Section 5/2 Anaerobic Composting) 
to the pit after each use facilitates composting and lessens 
foul odours. 


Figure 18 Improved outhouse with raised, bermed crib; 
vent stack and seat with lid. 


Source: User's Making Choices. T. Sackson etal jit 7 5. 


It was observed (during the winter) that outhouse doors 
frequently did not close properly. Construction of the door 
and sill was such that snow became trapped between the door 
and the stop. When this happened, the outhouse door no 
longer closed. Open doors flapping in the wind result in 
doors getting blown off. 


Redesigning the door so that the bottom edge is raised 
a few inches above the snow line would allow for easier 
closing of the door.(see Figure 19). 


Redesigning the door frame so that snow at the bottom 
of the door will not block its closure is desirable. 


TZ 


O 
ll 
RAISED DOOR 
ono 
Present Improved 


Figure 19 On left, outhouses at present get snow 
trapped between door and house. By 
raising door opening as at right, snow 
will not prevent closing of door during 
winter. 
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Baie Appropriate High-Cost Alternatives 


S,2.1 Outhouse with Liner and Pump-out 


Unlike the drum privy design (see section 5/.| Drum Privy), 
this system does not require separate collection of feces and 
urine. 


Body wastes are collected directly without using water as 
a transport medium. Stored wastes are collected biannually in 
their undiluted form. 


This alternative has been developed by Rybczinski of the 
Minimum Cost Housing Group (school of Architecture, McGill). 
The system includes an impermeable liner for the outhouse pit, 
a method of evacuating the contents of the liner, and final 
treatment of the collected waste (see Figure 20 ). 


The outhouse may be free standing or may be attached to 
the? house. 


The pit of the outhouse plus liner functions to store 
body wastes until that time when they can be pumped out into 
a transport tank. The wastes are then taken to a centralized 
treatment area. 


Figure 20 Showing outhouse plus liner and outhouse plus liner 
attached to house. 


Source: User's Making Choices. T.Jackson et al. 1978. 
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The Liner 


It is estimated that a family of six will produce about 
80 £t3 (2.2 m3) of feces and urine per year (Rybcezinski, 1978). 
Feces and urine can be pumped out only when in the non-frozen 
state, ie after spring thaw and before fall freeze up. 


Minimum capacity for a family OfyOme Saou ft3 (24 m?). 
This translates to a pit dimension of 3' X 5° X-6" deep 
(Rybczynski 1978). 


Difficulties arise where soils are shallow and underlain 
by bedrock. In such conditions, the pit dimension must be 
altered, or more pits constructed. Where bedrock is close to 
the ground surface, this alternative is not suitable. 


The outhouse plus liner design is suitable in areas of 
clay. Because clay compacts together, a Six foot hole dug 
in clay will maintain itself. Where soils are sandy and coarse, 
there will be a tendency for soils to collapse inward, decreasing 
the volume of the hole. Shoring would be necessary. 


Rybczinski suggests a PVC-coated nylon reinforced bag as 
the least expensive solution to containing the waste inside 
the hole (about $60 per unit, 1978). A tank produced from 
ere gallon drums welded together is estimated to cost close 
to S100. 


Removal and Transport of Wastes 


Because the material inside the pit is semi-solid, the 
pump which evacuates it must be of large enough diameter to 
accomodate the solids moving through it. Rybczinski (1978) 
recommends a diaphragm pump be used (such as the Monarch 
73-EDB with gas motor 8.8 HP, 3'' diameter hose, 66 gpm; cost 
is about $2500). 


Some of the larger communities have roads and vehicles. 
In these communities, existing vehicles such as trucks for 
pumping out septic tank sludge, might be used to haul away 
wastes. 


Most communities, however, lack roads and such vehicles. 
Futhermore, the random arrangement of houses makes vehicle 
access to each house difficult. 


In these communities, the cost of a sewage collection 
truck system would entail not only the purchase of the equipment, 
but also construction of roads. 

Insuch communities, although operating costs could be 
met by the community, capital costs are prohibitive, unless 
subsidized externally. 


Treatment of Wastes 


See section 523Central Treatment of Wastewater. 


is 


Farce Holding Tank and Wastewater Collection by Truck 


This alternative is based on the collection of household 
wastes from kitchen sinks, lavatories and toilets into a 
holding tank. This holding tank is emptied by a collection 
vehicle and taken to a treatment/disposal facility. 


Although not in use in northern Ontario, this sytem is 
prevalent in the North West Territories where the provision 
of 'basic sanitation services' is subsidized by the Territorial 
government. 'Basic sanitation services' for truck systems are 
presently set at 10 gal/person/day (45 L/person/day). 


The Holding Tank 


The holding tank is located on or beneath the floor of 
the house so that wastewater from the kitchen sink, lavatory 
and toilet may drain into it by gravity flow. 


The tank must be constructed with a large man hole with 
removable cover permitting clean out atleast once a year. It 
must be well insulated, kept within the heated portion of the 
building and/or heat must be added using heating coils or 
circulating hot water to prevent ice formation (Water Pollution 
Control Directorate, 1979). 


Sizing of the holding tank must be done in conjunction 
with the community to be serviced to establish the desired 
rate of water use. 


Data from numerous communities in the North West Territories 
indicate that houses with trucked water delivery but without 
internal plumbing typically use 10 L/person/day (2.2 gal/person/ 
dayi® (Cameron,1 9979) .antThisjreiates well ,to observed water use 
at Big Trout Lake (water hauled individually) of 9 to 14 Le 
person/day (2 to 3 gal/person/day) (Jackson et al, 1978). 


To put these numbers into perspective, average per capita 
water use in Ontario is 295 L/person/day (65 gal/person/day) ! 


Assume that the present rate of water use and wastewater 
generated (in northern Ontario Indian communities) were to 
remain the same at about 2.5 gal/person/day ( 11 L/person/day). 
In one week, a family of 6 would consume 487L (105 gal) of 
water. If wastewater collection were to occur 1 time per week, 
the minimum size water tank required would have to be 500 L 
for this family. However, it is prudent to have a storage 
capacity, of 1000, Lvwimgtherevent that the collection vehicle 
encounters difficulties. 
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Collection by Truck) 


A rubber-tired truck would make a less expensive collection 
vehicle than a tracked vehicle. Tracked vehicles have a higher 
capital cost, higher operating and maintenance cos tweand dre 
slower than rubber-tired trucks (Water Pollution Control Dir- 
ectorate, 1978). 


Unless the settlements have roads (few do), and have roads 


that are cleared in the winten, 1tsisi mecessary EO (Use (2 tracked 
vehicle. | 


This vehicle must be equipped with a tank, heater, pump 
and hose. The size of the truck will depend on the sizes of 
the tanks in the houses, and on the distance to the treatment 
site. At present, tanks of 2000 to 5000 L (500 to 1100 gal) 
are used on the hauling vehicles. 


More detailed information regarding trucked excreta disposal 
can be found in the Cold Climate Utilities Deliver Design . 
nvironment Canada, 


7 Manual, Water Pollution Control Directorate, 
575— 


Costs 


Big Trout Lake is a dispersed Indian community in Northern 
Ontario. Its population in 1978 was 632 people (Ontario 
Ministry of Northern Affairs, 1979). The number of Native 
houses was 136 in 1978 (Jackson et al, 19°78 yak taneked 
water supply and wastewater collection system is being 
advocated for this community. . 


The annual cost to operate a sewage pump-out vehicle 
is estimated to be $61,000/ year (Cameron, 1979). Based on 
a water use of 15 L/person/day (3.3 gal), the cost to service 
these homes with sewage pump-out is $46,000/year. Given a 
water use of 45 L/person/day (10 ealj, the ;cost, Co service these 
homes would be $108,000/ year (Cameron, 1979). 


In addition to these costs, one must take into account 
the money required to purchase, transport, insulate and 
install the wastewater holding tanks in each home. Another 
cost to bear in mind is the cost of treatment of the waste- 
water once collected. 


High capital and high operating costs make this system 
an expensive alternative, but it is not as prohibitively 
expensive as installing sewers to all homes. 


re 


Seitesd Centralized Treatment of Wastewater 


Facultative Lagoon 


In a facultative pond, the upper layers of water (the 
water can separate into thermal layers te therests( latttie 
physical mixing) operate aerobically, while the lower layers 
are anaerobic (Goldstein, 1973). 


Where sufficient land area and suitable soil conditions 
exist, facultative lagoons are probably the most cost-effective 
alternative for cold regions (compared to aerated lagoon 
systems, mechanical treatment, etc.) (Water Pollution Control 
Directorate, 1979). 


Facultative lagoons function as retaining pools in which 
microbial and algal activity are responsible for purifying 
the wastewater. 


The system is essentially passive. Mechanical aerators are 
not part of the design. Movement of wastewater from one cell 
to the other is by gravity flow where the terrain is. (suLtabile. 
Where necessary, wastewater must be pumped from one lagoon to 
the next (see Figure 21 ). Insulated electric heat-traced 
pipe permits the fiow of wastewater through the system in the 
winter (see Figure 22). 


y Raw sewage 


PIPING DETAIL 


Cell 1 


<— 


Stoplog manhole ed 


(Figure 9-4) 


SERIES OPERATION PARALLEL OPERATION ISOLATE AND DISCHARGE 


Figure 21 Two-cell Facultative Lagoon 


Source: Cold Climate Utilities Delivery Design Manual. 
Water Pollution Control Directorate. Environment 
Canada. . 1979. 
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sn Valve box and valve stem extension 


Frost heave protection ice'cover 


m minimum 


5 


Gravity outfall ee 


Upturned elbow — 
Anchor block 


Frost heave protection if required 
— Insulated cover 


Maximum frost penetration 


Insulated, electric heat traced pipe 


Ice cover 


Concrete pad or rip-rap 
i— 40mm 
_4-— Calking as required 


abet eeeIe ae 


Adjustable stop logs 
Detail 


Designing for protection against freeze-up 
of piping permits year round transfer of 
wastewater from one lagoon to the other. 


Pa gnres22 


Source: Cold Climate Utilities Delivery Design Manual. 
Water Pollution Control Directorate. Environ- 


ment. Canaaa. 1979: 


The simplicity of the facultative lagoon, and the lack 
of an abundance of mechanical parts greatly reduces the chance 
of collapse of the system through mechanical failure. 


Passive lagoon systems require a greater land area and/or 
longer retention time than aerated lagoons. The lagoon system 
should have a minimum of two cells, permitting full year 
retention of the wastes in one cell, and accumulation of the 


current year's wastewater in the other? 


eved that the lagoon functions 


During the winter, it is beli 
and that most biological 


primarily as a settling and holding tank, 
treatment occurs during the summer. 


Research on psychrophilic (cold temperature bacteria) 
indicates that more biological decomposition might be occurring 
at the low temperatures of northern lagoons than previously 
anticipated (Henry, 1974). Further research in this area 
might yield treatment alternatives designed for low temperature 


processes. 
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5.2.4 Natural Lagoons 


The soils of northern Ontario tend to be clayey and impervious 
to water, making them suitable for lagoons. 


Bogs and depressions are common. The area adjacent to the 
community should be investigated to determine whether any ‘'natural' 
lagoons can be adapted to retain and treat sewage (see Figure 23 ). 


_bne_baog 997 ¥o Meptod att ay soe ee e 


dense spruce 


scrub spruce 


se rie & grasses 
4 


: “a = af pally NY if 
peat & sphagnum. = j : 


Qi oias. cell to hold and settle fresh wastewater. 
Gravity feed cleared wastewater to existing pond. 


fe) bene out spring and summer, gravity feed or pump 
wastewater to spagnum and spruce area, sedges and grasses 
or to whatever vegetation grows here. 


Figure 23Natural Sewage Lagoon System 
 pohwad 5 f4s san aiemqmh Gc hOmeraten en ee 


The advantage of such a system is that it requires 
considerably less construction and excavation than a conventional 
lagoon. 


Because the vegetation through which the wastewater flows 
takes up nutrients, this effluent contributes much less to 
eutrophication of lake water than a more conventional lagoon. 


By using the existing soil/peat layer, and the adjacent 
vegetation in the treatment of wastewater, it is anticipated 
that the size of the retention lagoons can be reduced. How 
much size reduction is possible must be determined by actual 
experimentation in the field. 


Ecological observations indicate that indigenous plants 
are more suited to their climate and soil conditions than 
introduced species. Hence, use of an existing bog/marsh 
system ensures greater success than introducing exotic plants 
to take up nutrients. 
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5 Zi Marsh-Pond Treatment 


Marsh-pond treatment makes use of a series of constructed 
ponds and marshes.to settle out solids, reduce BOD (biological 
oxygen demand), take up plant nutrients and reduce pathogenic 
organisms. 


Raw sewage enters one of two (or more) receiving ponds 
(see Figure 24). Solids settle to the bottom of the pond and 
undergo anaerobic digestion. The resultant sludge is cleared 
as necessary and applied to a field in preparation for crop 
culture in the future, or is applied to) 4a forested region remote 
from the community. 


The size of the receiving pond is based on the amount of 
wastewater generated as well as the length of time wastewater 
must accumulate in them during freeze up. 


After a ten-day retention period (summer) (Zimmerman ,1979) 
the clarified wastewater is released into a marsh. Transpiration 
by plants reduces water volume. More solids are settled, BOD is 
reduced further and nutrients are taken up by the plants. 


The effluent trickles by gravity flow into a secondary 
receiving pond where microbial decomposition continues. the 
wastewater is treated to tertiary treatment level “in the® final 
marsh area. Phosphates in the effluent of a properly functioning 
system are less than 1 ppm (this meets the Ontario standards 
for phosphate removal in the Great Lakes area - an area of stringent 
phosphate ccntrol). 


It is estimated that an area of 50 acres (20,Ha) containing 
a marsh associated with a shallow pond of approximately equal 
area (50 acres) could deal effectively with domestic sewage 
for 10,000 people (Woodwell, SEF Le 


Table 18 indicates approximate land area required to 
construct a marsh and pond treatment system, based on community 
size. For Northern Ontario, pond area should be somewhat greater 
than indicated in Table to accomodate storage of wastewater 
during the more lengthy winter. 


Table 18 Marsh-Pond Area Relative to Community Size 


No. people in Marsh-pond 
community area required 
(acres (hectares) ) 

300 3 ia) 

400 4 fal) 

500 5 G2. 

600 6 2.4) 

800 8 eae 2a) 

1000 10 (4.0) 


Oe SS ee 


Source: 
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receiving ponds 


\—release pipe 


—— second receiving pond 


release pipe 


marsh 


Figure 24 A schematic diagram of a wetlands sewage 


treatment site. 


The first two receiving ponds function largely 
to allow solids to settle out. The elaraiied 
effluent is released from perforated pipes. 

The wastewater then moves slowly through the 
marsh by gravity flow into the second receiving 
pond. Final marsh polishes effluent further. 


User's Making Choices. Appendix E by A.P.Zimmerman. 1979. 
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Seer G Aerobic Composting Toilet (large) 


Aerobic composting toilets may be classified into two 
types according to the size of their composting tanks - large 
and small. This section deals with the large composting toilet. 
For a description of the small composting toilet, see section §3 
Inappropriate Technologies). 


The large composting (also called mouldering) toilet is 
a passive system that does not require supplementary heateaé 


the tank is placed in an area at room temperature (ie in 4 
basement). 


The large size of the composting chamber (abewte4 uxt 5" 
x 9') ensures that the compost pile is large enough to maintain 
the heat generated by microbial activity (see Figure 25 ).. 


HIGH EXHAUST DUCT 


GARBAGE CHUTE 
CeO. 


FLOOR JOIST 


PECESS 
DOOR 
<A 


EARTH BED 
OF GRASS, 
LEAVES, GARDEN 
SO\|L & PEAT MOSS 


Figure 25 Cross section of a large composting toilet 
showing its characteric sloping bottom and 
chute for biodegradable garbage. 


Source: Good-bye to thesddush) poiget. C.H,Stoner. 1977. 


In a properly functioning unit, the internal temperature 
characteristically is about 40°C (optimum temperature), but 
increases to 502Cand_00 6, for a -smoreeperiod bexore neat. 
released by decomposition is sufficient to destroy most microbes 
and pathogens. The dry crumbly compost falls through a grate 
to a storage chamber. 


Large composting toilets usually include one or more Lo1.et 
chutes and a separate kitchen chute through which biodegradable 
wastes fall into the composting tank. 


Large composting toilets are preferable to the small units. 
Once the microflora and microfauna are established in the tank, 
the compost heap is less vulnerable to change in use pattern 
than the smaller units. 


Operational energy demands and costs are lower for a large 
unit. The only energy required is that to run a 20 to 40 
watt electric fan, however, the electric fan can be replaced 
with a passive unit. 


Large composting toilets are a suitable alternative in 

' that they.do not require water to transport away body wastes. 
Electricity is not required (although preferred to run the fan). 
Treatment of wastes occurs on-site, eliminating the need for 

a centralized treatment facility. 


It must be recognized that this alternative is suitable 
to northern communities only under certain circumstances, 


The composting tank must be kept in an area of room 
temperature for microbial activity to occur. This necessitates 
that the home have a basement, or be a two storey Structures. 


Native homes characteristically have no basement and are 
1 storey buildings. Perhaps the future will see construction 
of two storey homes, at which point this alternative becomes 
feasible. 


This option is listed in this report as a high-cost 
alternative. Although operational costs are negligible, the 
unit itself costs $1,500 to $2,000. Transportation costs to 
fly in this large pre-manufactured unit are high. 


For composting to proceed properly, organic kitchen and 
garden scraps must be added regularly to the tank. In southern 
Ontario where 40% of residential garbage is biodegradable (food 
and yard wastes), use of a mouldering toilet is a good way to 
reduce throw away garbage. 


In northernOntario, very little of the garbage produced 
is biodegradable (most fruits and vegetables are ti nmite.d i. 


To compensate for the lack of biodegradable kitchen and 
yard wastes entering the composting tank, it would be necessary 
to add other organic material rich in carbon. Sphagnum moss 
is abundant, as is peat. These materials should be added 


regularly to facilitate decomposition and to soak up excess 
urine. 
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Shao INAPPROPRIATE ALTERNATIVES 


5.3.1 Central Sewers and Mechanical Treatment 


Central sewers and mechanical treatment are a multi-million 
dollar expense, even in the more southerly latitudes. In northern 
climates, costs are so exorbitant as to make piped water and 
wastewater transport to all homes unreasonable. 


Unit construction costs for 1977 in northern environments 
appear in Table 19. Although sewering costs are heavily subsidized 
by the provincial and federal government, most municipalities are 
responsible for the first $1,400 of sewer hook-up costs (Inter- 
provincial Conference of Ministers with Responsibility for Northern 
Development, 1979). 


Table 19 UNITE@@NSTRUCTION COSTS (197%) 


@ast cin Place* 


On-surface $400 to $1,200/m Does not include 
WoL dors excavation; depends 
on backfill material 


Above-surface $600 to $1,700/m Cost depends on 
Ute lrdors foundation 


Sewage grinder $3,200 
pump and sump 


Manholes fs 0,0) to 92,000 Does mot riclude 
excavation 


Lift stations $18,000 Depends on size; 
does not include 
excavation 


Rock excavation | $50 to 


Normal exca- ¢.20 ato 
vation 


Plumbing a $2,100 Tovlets Sink, 
house lavatory 


House holding $3,500 For water and waste 
tanks 


* ATT costs: varyiwath transportation. 


Source: Cold Climate Utd lataes, Delivery Design Manual. 


Water Pollution Control Directorate, Environment 
Canada alQs. 
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It is interesting to take Kasabonika as an example of how 
unaffordable central sewerage is in remote northern communities. 


Given a 3 % annual growth rate, the 1978 population of 
Kasabonika (377 people, Ministry of Northern Affairs, VO78) Bis 
anticipated to be 400 people in 1980. Assuming 5 persons per 
household, the number of native homes in 1980 is predicted to 
be 80. 


Cost of plumbing a house was estimated at 32100 "in “1977 
(see Table 19). Given a 10% inflation rate, the 1980 cost of 
internal plumbing is estimated to be $2,800. 


For the 80 homes of Kasabonika, internal plumbing costs 
are predicted to be $223,600 (in 1980). 


If the policy that each household is responsible for the 
first $1,400 of sewer hook-up charges were applied to northern 
native communities, then total cost to the community for Sewer 
hook-up would be $112,000. 


Immediate out of pocket expenses to the Native community 
for sewer hook-up and internal plumbing would be S550 nO00% 
(this cost does not take into account the millions of dollars 
to be paid by provincial and federal governments forvucap ital 
and operative costs of the central sewer and treatment plant). 


The 5 year Capital Management Plan obekasabponika (see Table 
20 ) is not unlike those of many Native communities in Northern 
Ontario in that there is a conspicuous lack of a category of 
spending for water/sewage servicing. 


Table 20 KASABONIKA: FIVE YEAR CAPITAL MANAGEMENT PLAN 


Proyect 1979/80 80/81 
Description 


Band Office $19,800 
Kayahna Air 
Housing 

eS repale 
Electrificat. 
Truck/van 
Roads 
Warehouse 
Pracvrox 


Source: Kasabonika Band Office, Kasabonika. 1979. 
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Even if water/sewer servicing were to be allocated under the 
"housing' category, insufficient funds exist within the community 
to pay for internal plumbing and sewer/water hookups. 


In Table 20.) @amean, be seen that the total allocation of 
local government \capaial. funds, to, Kasabonika, for 1980 is. about 
half ($178,200) that required simply for internal plumbing and 
sewer hook-ups. 


Gentral “sewersm@eame not an affordable solution to the Sanitation 
needs of native communities. 


Mechanical treatment plants such as aerated lagoons are not 
suitable to the climate of northern Ontario, as evidenced by 
the numerous freeze-ups where they do occur. 


Furthermore, these alternatives require a very trained, very 


specialized) supportieenff to maintain such, systems. Lack of such 
a support staff contributes to untimely breakdown of the system. 


5.one soeptie lankwamd Absorption Field 


The septic stank pust be buried below the, zone of freezing 
tovensure thatswastewater is, not. frozen uring the winter, blocking 
effluentsmovement sto tlmemabsorption \field ji(see.Figure 76.) . 


ROOF TERMINAL 


STACK 


i> PLUMBING FIXTURES TO 
BE PROPERLY TRAPPED 


& VENTED 


CLEAN-OUT 


HOUSE SEWER TO BE LAID 
ON WELL-COMPACTED EARTH 


NON- 


SEPTIC TANK 


PIPE 
COMPACTED EARTH 
AROUND TANK 


NON-PERFORATED PIPE ES =~ 


PERFORATED PIPE 
ABSORPTION FIELD 


Figure 26,1 hemSeptic Tank Sewage Dasposal System 


psourte: Goodbye to the, Plush Toilet. Cen .otoner. 177.) 
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The absorption field is functional only when water leaving 
the distribution lines is able to percolate through the soil quickly 
enough to prevent accumulation of water in the absorption trenches. 


Thus the septic tank and leaching field is a poor choice in 
areas of clay soils because of the impermeable nature of clay. 


Failing systems have been reported at the schools of the 
following Native communities: Sandy Lake, Lansdowne House, Grassy 
Narrows, Kingfisher Lake, Big Trout Lake, Deer Lake, Poplar Hall. 
Sachigo, Webequie and Kasabonika (as reported in consultant reports). 
It is likely that similar diffieuleiessewist in other communities, 
however, this information is not readily available. 


Absorption fields are not suitable in areas with a high water 
table. Instead of being treated aerobically by microbes in the 
ground, the wastewater tends to contaminate the groundwater and 
potential drinking water supplies. 


Properly functioning septic systems may be adequate where 
soil conditions are right. This is rarely the case in Northern 
Ontario. 


Septic systems do not significantly reduce phosphates (or 
other plant nutrients) in the wastewater percolating through the 
soil. Because Native communities in Northern Ontario are built 
at the water's edge, movement of plant nutrients into the lake 
may eutrophy a lake sufficiently to degrade the drinking water 
supply as well as fish habitats. 


S woe oy AETODicloysien 


Presently, aerobic systems such as the BioDisc are under 
serious consideration as an alternative waste disposal method to 
the failing septic tanks at schools in several northern Ontario 
communities. 


The BioDisc is a complete above ground aerobic sewage 
treatment system that can serve 5 to 500 people. 


Operation is based on the slow rotation of discs alternating 
between the air and the sewage (see Figure 27 ). 


The treatment system was designed for southern climates 
where winters are not as severe or as long. To make this unit 
function in the north, each unit would have to be adequately 
insulated and heated. 


This is not a suitable alternative for Native communities 
because costs are prohibitive if each household were to have one. 
If a community BioDisc were considered, then central sewers or 
a trucked system would be required to transport wastewater to 
yA as 


Again, breakdown of the system would probably require that 
an expert be flown in to fix such a technologically complex 


system. 
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Maintenance costs can be anticipated to be high in northern 
Ontario. Sludge must be removed two to three times a year 
(Asdor Ltd., publication 112). A special truck is required to 
remove the sludge which must be treated subsequently. 


rotating disc 


Figure A 
__-——— primary settling 
rotating disc 
Figure B 
Figure C 


Figure 27 B1ODISC (A ROTATING BIOLOGICAL CONT ACTOR) 


Figure A shows” end view. Micro-organisms which 

coat the rotating disc biologically treat the settled 
wastewater. After biological breakdown, the waste- 
water is allowed to settle again (Figure Se go oc 
must be removed 2 to 3 times each year (Fiore C)e 


(Source: BioDisc: The Com lete Sewage Process. Asdor Ltd. 
Publication 112) 
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5.3.4; «Chemicals [Toilet 


Chemical toilets are essentially plastic buckets with a 
toilet seat and lid (see Figure 2g). Chemicals are added to 
reduce odours. Wastes are collected in the toilet bucket and 
must be taken elsewhere for treatment. 


The chemicals added are usually lye or phenols. Although 
these chemicals reduce odours, they create problems later in 
the treatment process by inhibiting biological decomposition. 


a 


Figure 28 A CHEMICAL TOILET 


(Source: Stop the Five Gallon Flush! W.Rybczynski & A.Ortega. 
3) 
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Groen Small Composting Toilet 


The small composting toilet offers complete on-site treatment 
of body wastes . The end-product is compost which may be added 
to the garden as’aysan 1 conditioner and fertilizer. 


No water or sewer hook-ups are required, which make them 
attractive in remote areas. 


Electricity is required to operate a venting fan as well 
as a heater. When properly functioning, the fan evaporates 
urine through a vent (see Figure ZAMS 


A heating element in the unit promotes decomposition of the 
feces by maintaining temperature of the feces pile at the optimum 
for microbial breakdown (35°C to 40°C). Some units have a special 
pasteurization chamber to heat the finished compost to 70 -G. 
thereby destroying most pathogens. 


Experience in the north with these units has shown them to 
be unsatisfactory. Small composting toilets are vulnerable to 
change in user habits, particularly ice overloading with urine. 
Reports of strong odours and fan breakdowns are numerous. 


The small composting toilets are not recommended for use in 
native homes because they do not function properly under excessive 
or irregular loading (multi-day visits by friends and family are 
common at Native homes). 


Most Indian homes do not have electricity,making this -alterias 
tive inappropriate. The continuous energy requirements by 
small composting toilets makes them wasteful of energy resources. 


Units cost $700 to $900. Transportation costs are also 
substantial. The capital and operating costs of these composting 
toilets makes them unaffordable to most families. 


<— 4” PVC VENT 


LEVELER 


Figure 29 


Cross section of a 
small composting 
tforlet. 


(Source: Good-bye 
to the Plush: Toilet 
Ces toner. Lov } 
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a a Incinerating Toilet 


The incinerating toilet burns body wastes at very high temp- 
eratures, reducing them to a sterile ash (see Figure 30%)* 


The incinerator may be fired by gas, 011 or electricity. 
Some models require a paper liner to be put in the bowl after 
eacheuse. 


The incinerating process consumes large amounts of energy. 
Before the wastes can be burned, considerable energy must be spent 
to evaporate water from the urine and feces. During this evaporation 
phase, some odours may be given off. 


Although incineration neatly eliminates the waste problen, 
it is not an appropriate alternative for widespread use in Native 
homes. Capital costs are high ($8007 £0, 1, 000) 4" Operating’ costs 
are even higher because fuel must be flown in to operate them. 


Incinerating toilets are wasteful of energy and organic 
material resources. 


TOP 


FLUSHING 
BOWL 


FLUSHING 


BLOWER 
MOTOR 


BLOWER MECHANISM 
HOUSING ue eke 
VENT 


HEATING 
ELEMENT 


INCINERATOR 
INSULATION 


COLLAR 


BLOWER 
SUPPORT 


EMISSION 


CONTROL 
SYSTEM ASH PAN 
ODOR 
REDUCING f INSULATED 
CATALYST TIEDOWN MOUNTING PADS BOTIOM 
BRACKET (fF ONLY) 
(CF ONLY ) 


SIDE VIEW Gipe PANEL REMOVED TO SHOW INTERIOR) 


Figure 30 The Incinerating Toilet 


(Source: Goodbye to the Flush Roulette eeceiwoconen.. GLO? 
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Seco Biological Toilet 


Biological toilets make use of enzymes and bacteria (aerobic 
and anaerobic) to digest (liquify) body wastes. A package of 
freeze-dried enzymes and bacteria must be added each week. 


By liquifying the excreta, no residue (sludge) remains. 
Treatment is complete. The effluent is repudiated to be odourless, 
clear and free of pathogens. 


No water or electricity is required. The commode itself 
must be kept at room temperature to ensure enzygmatic breakdown 
is maintained. 


In Native homes, temperatures vary considerably within the 
house during the winter, depending on whether there is someone 
at home keeping the wood stove burning. During the night, 
temperatures drop considerably as the fire goes out. ig ig 
anticipated that this will interfere with the functioning of 
this type of toilet system. 


Units cost about $600 to $800. Operating costs are probably 
low, requiring only the purchase of bacteria and enzymes. 


Odours and clooging problems have been reported. 


ROTATING VENT 
CAP LOCATED IN 
VERTICAL POSITION 
IN OUTDOORS 


PSE ATS BD) 


ZO ENT 
CONNECTION PUMP 
HANDLE 
SIGHT 
MANUAL oe a 
FLUSH CHAMBER 1 
PUMP (DIGESTING 
i: CHAMBER) 
= BODY 
| . CLOSET 
eae \I WATER 
CHAMBRE 27, | || LEVEL 
FLUSH a \=Z Yy 
CHAMBER) WWE SE Lip CHAMBER 2 
Y fl” 
| (FINAL FILTER 
EFFLUENT Gi CHAMBER) 
DISCHARGE Si e 
CONNECTION : CARES BIO BED 


Figure 31 Cross section of a biologicalstorlet, 


(Source: Goodbye to thewhiush roller, » C.H.otoner, 12977, 
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6. GREYWATER (PLUS URINE) DISPOSAL 


The excreta disposal alternatives recommended in this 
report all make use of a waterless toilet system. 


The conventional outhouse, outhouse with liner and the 
aerobic composting toilet options collect both urine and 
feces. For these alternatives, household wastewater from 
the kitchen, washing area and laundry (known as greywater) 
must be collected and disposed. 


The drum privy alternative requires separate collection 
of feces and urine. Feces is collected in 45 gallon drums 
and transported to a central treatment site... Urine is added 
to wastewater from the kitchen, personal washing area and 
laundry, and is collected and treated separately. 


6.1 Greywater Characteristics 


The characteristics of greywater at Native homes has not 
been documented yet. 


Because Native people use less water per Capita. the 
concentration of pollutants in the wastewater AS expected tO 
be higher. 


Average pollution loads from rural households in non- 
Native settlements appear in Table 21. 


TABLE 21 AVERAGE POLLUTION LOADS FROM RURAL HOUSEHOLDS 


Source of wastewater BOD SS N 


P 
(g/p/d) (g/p/d) (g/p/d) (g/p/d) 


a eaewvweae«_oem™ 


Kitchen sink? 8.3 Axa 0.4 0.4 
Automatic. dishwasher 12.6 es 0.5 0.8 
Bath/shower? eal Sapa aS 40.1 
Laundry 4 14.8 10.9 Ona7 orl 
Greywater subtotal 38.8 Ra: 1.9 3.4 
Toilet * aS a COs tSe eee 9 
Total 58.8 49.6 eS Cea 
4266.8 19,9 tos 4 


* Segragation and Treatment of Black and Graywaters. R. 
Siegrist. Small Scale Waste Management Project, U of 
Wisconsin, Madison. 1976. 


2ZHome Plumbing Fixture Waste Flows and Pollutants.R.Laak. 
University a Connecticut, otorrs. I9/2. 
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In Table 22, the average pollution load from native house- 
holds is predicted on the basis of Table 21! 


It is anticipated that Native people produce much lower 
pollution loads in kitchen wastewater than in non-Native homes. 
Vegetables are frequently heated over a wood stove in the tin 
can they were purchased in. This eliminates cleaning of pots 
and subsequent entry of organic matter into the wastewater. 


Meals are generally not elaborate in preparation, and hence 
relatively few dishes are made dirty. Tinned meats leave little 
mess. 


Cleaning liquids and soaps are used, but because the total 
number of dishes dirtied are so few, total use of these cleansers 
tends to be low. 


Bathing occurs about once a month. Teeth, hands and face 
tend to be cleaned every day. 


Table 22 assumes that pollution loading in wastewater 
from kitchen uses is one third that in non-Native homes, and 
that loading from personal washing and laundry is halt ‘that 
in non-Native homes. 


Pollution loads from urine are based on composition of 
human excrement (Gotaas, 1956). Dry weight of urine (50 to 
70 grams /person/day) Pensinmlar toredry weight of feces (35.200 
70 g/p/d) (Gotaas, 19:56). 


Content of organic matter is similar, so one can assume 
both are contributing approximately equal BOD and suspended 
solids loads (loading for feces is slightly higher). 

Nitrogen loading by urine is about 3 times that of feces. 
Phosphorus loadings are similar. 


TABLE22 ESTIMATED POLLUTION LOADS FROM NATIVE HOUSEHOLDS 


personal washing 


Kitchen, personal 
washing & laundry 


Kitchen, personal 
washing & urine 


Kitchen, personal 
washing, laundry 
§ urine 
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Biological evaluations of greywater are rare. More study 
is required in this area to determine the degree of treatment 
required. 


Bacterial characteristics of bath/shower/laundry waste- 
water appear in Table 23. 


TABLE 25 TOTAL AND FECAL COLIFORM IN GREYWATER 


Mean No./100 ml 


coliforms 220 
Total. COll form. 


Bath/shower 


Fecal coliforms 1400 
coliforms 


Clothes wash 


Clothes rinse|Fecal coliforms 320 
Total coliforms 


Source: ''Rural Household Wastewater Characterizataon® . 
In: Home Sewage Disposal. Proceedings of the 
National Home Disposal Symposium. Chicago 1974. 


Fecal coliform organisms in the bath/shower wastewater are 
relatively low. Fecal coliform counts in laundry wastewater 
are about 8 times that from the bath/shower. 


In Ontario, the permissible concentration of total and 
fecal coliform organisms in public water supplies are 5,000/ 
100 ml and 500/100 ml respectively (Water Pollution Control 
Directorate, draft report). The public water supply is filtered 
and chlorinated before consumed. 


Bacterial investigations of urine appear to be non- 
existent. Dr. Golueke of the Sanitary Engineering Department 
of the University of California states that) human urine i 1s 
4 minimal health risk entity. That is, chances of catching 
anything from it are small” \¢stoner, "£97 7) . 


Considerably more research is required to determine 
whether urine may contain any disease-causing micro-organisms. 
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6a2 Appropriate Low-Cost Alternatives 


6.2.1 Seepage Pit with Sand Filtration 


A seepage pit is a suitable alternative where water use 
is low. Wastewater is allowed to seep slowly through a gravel 
filled pit where microbial activity degrades the organic matter 
and takes up nutrients to a certain degree. 


A seepage pit is suitable only where the soil is permeable 
enough to permit liquids to percolate through the soil at the 
same rate or faster than they enter the pit. 


In Northern Ontario, seepage pits should be about 8 feet 
deep so that wastewater added in winter can drain into mon- 
frozen ground. Pits should be 1 to 3 feet wide, depending on 
the volume of wastewater to be disposed of each day. 


The ground water table should be no less than 4 feet below 
the bottom of the pit (Stoner, i977). to-prevyent ground water 
contamination. 


After the hole is dug, the cavity is filled with 3 feet 
of sand and 5 feet of gravel and broken rock. The drain pipe 
from the house can enter the pit from above or from the side. 


A lid (wood, metal, concrete or tile) is placed over the 
pit to prevent silt from clogging it (see Figure Bead 


To ensure that the pit does not become clogged with 
grease and soap, collect cooking grease in a tin for separate 
disposal. Do not use excessive amounts of soap in daily use. 
No solvents or substances toxic to microbial organisims should 
be dumped down the drain. 


Conventionally, seepage pits are left as a reinforced 
open chamber (with no gravel) or they are fitled entirely 
with gravel. Where wastewater does not contain urine, this 
is probably still an acceptable solution, especially if 
sand is not easily available. 


Where sand is available, it is advocated that the bottom 
3 feet of the pit be filled with it. 


A study by Brandes (1974) indicates that 3 feet of sand 
(erain size: D = 0.24 mm; uniformity coefficient Gus 3.49!) 
achieves almost complete removal of total and fecal coliforms 
in septic tank effluent applied at the rate of 70L/m /day. 
Fecal coliforms were reduced from 2,000,000/100 fis to Less 
than 30/100 ml. 
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FIGURE 32 SEEPAGE PIT WITH SAND FILTRATION 


The seepage pit may be dug adjacent to the 
house where the toilet room addition is to 
be constructed. Urine and greywater enter 
the pit directly beneath. 


Where soil conditions are right, the seepage pit with 
sand filtration reduces organic matter loading, suspended 
solids and (most) pathogens extremely well. 


The drawback of this system is that it will not remove 
much nitrogen and phosphorus from the percolating wastewater. 
If the adjacent body of water is a river or deep oligotrophic 
lake, nutrient loadings from seepage pits are probably 
insignificant. 


In areas where lakes are more shallow and already vulnerable 
to eutrophication, it may be decided that the seepage Le 
alternative is not suitable. 


Construction of the seepage pit is labour intensive. 
Actual materials costs are low, making it affordable to 
most families. 
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Gee In-house fa ltration 


In-house filtration is an acceptable alternative for those 
homes built in vegetated areas with relatively good ground 
drainage. Although few trees exist around houses at present, 
some of the newer houses (ie at Big Trout Lake) were observed 
to be constructed on high ground and surrounded by trees. 


This simple filtration method has been developed by Sim 
Van der Rym (1978). Wastewater is filtered through a series 
of materials in a 45 gallon drum (or other water holding 
receptacle). 


By wearer ubly, designing sink and urinal heights, it is 
possible to make the wastewater flow by gravity to the wastewater- 
treatment room. 


The greywater treatment area may be enclosed in a separate 
room (see Figure © ). Whereas the height of the toilet room 
floor might be higher than that of the rest of the house 
(see Figure 7 ), the height of the £loor of the greywater 
chamber might be lower than the rest of the house. 


The greywater room should be well insulated to retain 
heat. A vent or duct from the wood stove should connect to 
this room. 


To construct the drum filter, fit a drainage pipe into 
the bottom of the drum. If cement is easily available, form 
a funnel shaped bottom around the drain. This permits more 
complete drainage but isenet critical. 


Place a layer of stones about one sixth of the way up 
theotank. o Addianother Bayer :of medium gravel on top of this 
(also one sixth of total drum height). Add a layer of pea 
gravel (one sixth of total drum height) and fill container to 
top with sand (about 2 feet of sand) (seé Figure 55 ). 


A 45 gallon drum can safely filter about 25 gallons ( 110 L) 
of wastewater each day (Van der Rym, 1978). 


Daily flows from a Native family of 6 are estimated to 
be less than 20 gallons (90 L). 


Two alternating drum filters will work longer than one 
filter because the resting filter gets a chance to aerate and 
dry out. Two alternating filter beds will reduce maintenance. 
At the first signs of clogging, switch greywater flow to the 
resting bed (Van der Ryn, 17.8). 


Add clean water to the filter drum occassionally to clear 
the filter. . The top inch or two of sand should be replaced 
periodically (Van der Ryn, 1978). 


pea gravel 


medium gravel 


stone 


cement 


FIGURE 33. DRUM FILTRATION OF WASTEWATER 


Much of the wastewater entering the filtration 
drum will be warm. Adding insulation to the 
incoming and outgoing pipe helps retain this 
warmth, further ensuring that filtration 1s 
successful during winter. 


After: The Toilet Papers. Sim Van der Rym. Capra Press, 
Santa barbara. 1973. 


The filtered effluent will be greatly reduced in 
suspended solids, organic matter and coliforms. The effluent 
should be purified further to remove nutrients. 


This is achieved by letting the effluent drain 
out of the house to where it will flow through vegetation 
such as mosses and %pruces (see, Preure (34 We 
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outflow fromdrum filter 


FIGURE 34 Effluent from the drum filter 
flows overland through vegetated 
area outside house, and eventually 
percolates through soil and/or 
is evapotranspirated by the vegetation. 
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TP RS Individual Haulage and Disposal in Forest or 
Communal Seepage ii gti 


In some homes where wastewater generated is very low 
(ie few members in households, wastewater only from kitchen 
and personal washing) it may be decided to digose of waste- 
water individually. 


A household of two might produce no more than 5 gallons 
of wastewater each day, if it has access to a communal 
laundry/shower facility. 


Greywater may be dumped in nearby woods or vegetated area, 
provided the water table is atleast 3 or 4 feet below the 
ground. 


A communal seepage pit might be used as a disposal site 
LOG andivaduadl ly Nauled wastewater measce "Preure 355°"). OT 
perhaps the community vendor who supplies drinking water 
would dispose of wastewater. 


Asawithsthe individual on-site gseepage pit, the soil 
must be sufficiently permeable. The bottom of the pit should 
be 4 feet above the ground water table. Size of pit depends 
on quantity of wastewater it will receive each day. 
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FIGURE 35 COMMUNITY SEEPAGE PIT 


The housing of the pit may be constructed of 
wood and Should be? atleast) 4) teet tall.’ Waste- 
water is dumped down an access hatch. 
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The pit should have plank or log shoring around the upper 
portion of the pit to prevent sides from caving in, and to 
hinder silting of the pit. 


A wooden cover keeps snow and rain out ofethecpit. ~Ihis 
cover should be 4 feet above the ground (in the winter, snow 
accumuLates:.t@ amemtoot height). 


Access portals are hinged box-like covers. Wastewater 
is dumped into the pit through these. 


64:5 Appropriate High-Cost Alternatives 


6.3.1 Holding Tank and Vehicle Haul 


Wastewater is collected in a tank on or beneath the floor 
of the house into which wastewater from the kitchen, lavatory 
and urinal drain by gravity. Once a week the wastewater is 
pumped from the holding tank into the collection vehicle. 


Size of the holding tank depends on amount of wastewater 
generated. Wastewater holding tanks should be 400 L larger 
than the water storage tank provided (Water Pollution Control 
Directorate, 1979). 


A family of six produci 15 L wastewater/person/day 
would require a 1000 L holding tank if wastewater as collected 
once a week. 


It is necessary to provide structural support in the 
house where necessary to carry this additional load. 


The tank must be constructed with a large manhole with 
a removable cover so that it can be cleaned and flushed out 


atleast yearly (Water Pollution Control Directorate, 1979). 


The tank must be insulated and kept in the heatedportion 
of the building, or/and heat must be added using heating coils 
to prevent freeze up (Water Pollution Control Directorate, 
1079). 


103 


6.3.2 Disposal to Forest, Cropland or Marsh 


Land application of wastewater (greywater or greywater 
plus urine) should be restricted to the spring, summer and 
fall when the ground is no longer frozen and permits vertical 
percolation through the soil. 


Evapotranspiration by vegetation will be greater than 
in the winter, permitting greater loading of wastewater. 


Nutrient uptake by plant material is anticipated to occur 
only during the plant's growth period. 


In the spring, summer and fall, greywater may be applied 
directly to the receiving vegetation, at a rate which ensures 
proper ‘filtration through the soil<ei.virect application of 
wastewater from the hauling vehicle would provide an economic 
benefit but might not be acceptable to those communities 
wishing virtually no contamination at discharge. 


Saturation of the soil must be avoided because this 
might result in raw greywater running directly into the 
adjacent water supplies without having been treated in the 
soil layer first. 


Wastewater collected in the winter should be stored in 
a man-made or natural lagoon until that time when it can be 
applied to the land (see Figure 36) ). 


summer 


tol ection discharge 
truck naturally truck 
occurring 
lagoon 


FIGURE 36 A naturally occurring pond/bog is used to 
store (or treat) greywater. Summer discharge 
requires haulage by vehicle or pump/pipe 
system. 
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A more costly alternative is to provide enough storage 
capacity to contain all wastewaters for a year, and then 
apply them to nearby vegetation (see Figure S28) SaeThis 
provides the greatest degree of treatment of any of the 
alternatives suggested. 


The storage area functions as a facultative lagoon in 
which settling of solids, aerobic and anaerobic decomposition 
occur. The clarified effluent is then spray-applied to 
cropland and forests, or allowed to filter through a marsh 
for nutrient removal. 


The lagoon plus land application alternative might be 
desired by large communities located on a small lake where 
environmental impact of pollution loading would be great. 


In smaller communities situated on a large lake or 
river where the pollution loading is less and the capacity 
of the receiving environment is greater, direct application 
of wastewater to land vegetation in summer may be adequate. 


ie. a 
ss = 
—» 


eo on man-made lagoon 


lake 


FIGURE 37 Two lagoons are constructed on high ground. 
One lagoon is receiving new wastewater. 
Treated wastewater in the other one is ready 
for spring discharge to the adjacent forest. 
The treated effluent moves by gravity flow. 
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Experimental application of primary-treated sewage 
effluent on land vegetation has demonstrated that nutrients 
in the sewage enhance plant growth (see Figure 38 ). 


In experiments on Long Island, New York (Woodwell, 1977) 
four stages of plant succession were selected to receive the 
primary treated sewage. The vegetation stages were an 
agricultural field, an abondoned field jua stand of, pine and 
an oak-pine forest. The objective was to test the capacity 
of these various ecosystems for absorbing the organic matter 
and nutrients in sewage, and for releasing clean water into 
the ground. 


The experiments revealed that forests have a larger 
capacity for removing nutrients than the earlier successional 
stages (Woodwell, 1977). 
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FIGURE 38 In the experiment by Woodwell, forest stands 
absorbed appreciably more of the input nutrients 
and released higher quality water into the ground 
Water than idid earlier successional stages. 

This séxvesmasmevidence that forests can serve 
as appropriate disposal sites for discharges of 
wastewater whose major contaminants have been 


removed elsewhere. 


SOUrcEs "Recycling Sewage Through Plant Communities.G.M. 
Woodwell. American Scientist Volume 65 1977. 
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Application of greywater plus urine to Northern forested 
areas is anticipated to stimulate the growth of trees, as well 
as remove nutrients from the percolating wastewater. 


Based on daily amounts excreted, urine contains 3 to 4 
times as much nitrogen as feces, twice as much potassium and 
similar amounts of phosphorus (Gotaas, L9i5:6))2. 


Application of raw sewage or sewage sludge sometimes 
presents problems in that the large amount of solids tends 
to clog the soil. This problem: ‘ts eljminated when applying 
greywater, particular ly settled greywater to the land. 


Application of greywater plus urine to plots of land 
being prepared for future gardening would add plant nutrients 
to the soil (see Figure f1 ae 


Final disposal of greywater to a marsh (see section 5.2.5 
Marsh-Pond Treatment) would remove plants nutrients from the 
wastewater, preventing accelerated eutrophication of the 
adjacent water supply. 
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7, GARBAGE 


Per Appropriate Alternatives 


7.1.1] Garbage Reduction 


Not all garbage is equal. Some components of garbage are 
disposed of more easily than others. Although Native people 
produce less garbage per capita than other Canadians (see 
section 3.5 Garbage Disposal), they generate a higher pro- 
portion of difficult to dispose of objects such as tin cans. 


The development of a community garden would reduce the 
need to buy vegetables in tin cans. 


The feasibility of recycling cans should be investigated. 
Although perhaps not economically worthwhile at present, this 
may change in the future. 


Re-introduction of community gardening would shift the 
composition of garbage to one with a higher per centage of 
easily degradable materials. Biodegradable garbage LS ‘aivcom-= 
munity resource which can be composted and returned to the 
community garden. 


Another way to reduce garbage, especially paper and tin 
garbage, is to buy from bulk, much as occurs in co-ops and 
health food stores. Instead of purchasing goods in individually 
wrapped packages, one purchases as much as one needs from a 
big container in the store, and then stores the foods in Bere 
on shelves easily accessible in the kitchen (see Figure Sy: 


This would eliminate excess packaging garbage, as well 
as initiate re-use of glass and plastic containers (perhaps 
even cans for dry goods). 


shelves with 
non-perishables 
in jars 


FIGURE 39 Bulk storage of non-perishable food 
products eliminates unnecessary packaging. 
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Although it seems probable that the local Hudson Bay store 
would not supply food in bulk, it is likely that Native people 
would set up theiW—ewn shops in a co-op style. 


In smaller communities where no Hudson Bay store exists, 
several individuals have stores (ie in Kasabonika, 3 small 
stores exist). These stores already tend to sell certain items 
in large quantitiesm( flour in 50 pound bags) indicating a 
sensibility not very evident in the over-packaged products of 
the Hudson Bay stoves 


Dry goods could be purchased and shipped in plywood drums. 
The drums are placed in the store as is, lids are removed and 
a scoop is placed imfeach one. The indavidual scoops out as 
much as he needs into a bag and pays for it by weight (see 
Figure 40 ). 


Introduction! offaried: fruits*such as «apples, "apricots, 
pears etc. would make shipping costs cheaper per unit food item, 
as well as reduce packaging waste. 


FIGURE 40 Selling non-perishable foods by weight 
from large containers reduces packaging 
wastes. 
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7 tae Community Garbage Collection 


The larger communities operate a community wide garbage 
collection service. Lack of funds allocated to waste management 
in smaller communities puts the responsibility on individuals to 
dispose of their garbage. 


It is desirable that a garbage collection system operate 
in each community, no matter how small. Garbage filled plastic 
bags should be stored in the vestibule or on top of the house, 
away from dogs. 


Collection of garbage can be by truck in the summer, and 
by skidoo.with sled in the winter. 


7.1.3 Burning of Garbage 


Plastic lined diapers do not degrade easily and should be 
burned to destroy pathogens. Wastes from the nursing station 
must also be burned. 


It is desirable that cans be burned first to enhance 
degradation at the garbage pit. 


Installation of commercially manufactured incinerators 
is expensive. A lower cost alternative is to burn garbage at 
an open burn, site. 


Use dirty engine oil (a disposal problem in itself) at 
the burn site to ensure complete burning of used diapers and 
other garbage. Burn garbage when it is dry, and in a dry area. 
If necessary, add dry firewood and wood scraps to keep the 
fire burning (see Figure 41). 


burning pit dirty oil firewood 


FIGURE 41 Dirty oil and firewood can be used to ensure 
adequate burning of garbage. 


Fiwalyne Landfill 


Where the water table is low and there is little danger 
of excessive leaching, the garbage may be deposited directly 
in a pit and covered with a layer of soil each year. 


For most sites, it is important to destroy pathogens from 
baby diapers that might otherwise be transported to the com- 
munity water supply (either by leaching or by overland flow). 


Burning of garbage and subsequent landfill is recommended. 
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8. ASSOCTATED ‘APPROPRIATE ‘TECHNOLOGIES 
8.1 Air-tight Stoves and Furnaces 


Most Indian homes are heated with a wood stove. Houses 
tend to be poorly insulated rand lack an entrance-vestibute. 


in; thestwinter, urine sthewnpent” and periods lot ‘absence, 
the home cools considerably. 


Most homes use a 45 gallon drum as a woodstove, A hole is 
COE yin the etoptor svne vdrum. 7A metatspai lito psein this hole, and 
is used "towleat Water. 


The ‘drum is an inefficient method of “heating the home. 
Enormous quantities of wood are burned each day to keep the 
house warm, Because the drums are continuously subjected to 
raging fires tdarin gVthé* winters 'theyawearstouttatter ai few 
months and need to be replaced. 


In some communities, a drum-like wood stove is available 
commercially, Because it is relatively cheap («$40), such 
stoves are selectedsover the more. efficient hair sti sit) stoves 
(A°$325 to 450); Yeven «though they ido notelast vas (bong. 


A ‘simple cost -comparison study is required between the 
cheap *stoves in usemand the more “efficient, longer “Vasting 
air3atione Stoves. Lt 1s anctrcipaced that -“arr-tigic stoves 
are a more economiedl (buy in “therlong terms Less wood wis 
required to provide the samesamoune ofrheat af Phas gresul tsiein 
fewer “skidog@: trips (to wthe tiores« and ‘less, gas “used for the 
chainsaw, “he ite time: ofa solvdly built CGar-tache stove 
far exceeds that soft athe icheéapmeones ipresentby ein <Use,. 


These esstoves tanemsateniand less jlikelyatogréesult in 
accidental Durning on ‘the house,.a problem qurte prevalent 
in northern seommunutivess 


Piped water supply systems are usually designed to deliver 
SULLICIeENnt water during a fire, The cost cof jpuiiding ay supply 
system hwith ethis sextrakcapacity 1s .exorbitant, 


The money spent on putting out fires could be better 
spent son gfitvve aprevent ions seGreaternfine prevention dis achieved 
by encouraging the use of efficient well built wood stoves. 


Air-tight wood stoves present a more usable surface for 
heating water and cooking food than drums, 


Some air-tight wood stoves and most wood furnaces come 
equipped with a thermostat that regulates the rate of burning 
of the wood. Use of furnaces might be preferred in homes with 
small children since these units have a metal shell around 
the actual firebox. This metal case does not heat up as much 
as the actual firebox, and is less likely to injure a child if 


accidentally touched. 
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8.2 Alaska Chainsaw Mill 


Most of the Indian communities within Northern Ontario 
occur within boreal forests (largely black spruce). Although 
some communities have a local mill, most rely on lumber flown 
in from further s@mth. 


The Alaska chainsaw is a rig that can be purchased for 
less than $150 inm@ntario. It is (usedpin conjunction with a 
heavy duty chainsaw to make rough-sawn lumber from trees. 


Although black spruce is not a desirable wood for making 
furniture (pitch comes out of the wood and makes the surface 
sticky in spots), it is adequate for other uses, such as 
for the .structunalmese of. 2 by 04 ¥S% 


The Alaska chainsaw mill is portable, inexpensive and 
easily operable with a minimum amount of experience. 


8.3 Greenhouse 


A greenhouse can be constructed of local logs or lumber 
and covered with polyethylene sheeting. 


The purpose of the greenhouse is to extend the growing 
season sufficiently to start plants from seed in the spring 
for transplant to the community garden. 


A wood furnace could be used to heat the ereeniouse as 
necessary. 
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9, POLICY, ATTITUDES AND FINANCING 


Pe | Policy 


Although National Health and Welfare establishes water 
quality standards, these parameters are only guidelines, and 
as such)arey not, legally, enforceable, @ Standards ere: met.only 
where local demand and economic resources permit. 


Policy regarding wastewater disposal-an,€anada remains 
Vague.: A ipola cy: andy planning nepomte by the, Water Pollution 
Control Directorate (1974) gives the following statement of 
praineiple: 


‘Establishment of a program of wastewater treatment 
form communities in, Arctic. and sub-Areticeregions 
shoul danconporate: the followings 


(a) The dumping of wastewaters without appropriate 
treatment-shall be, eliminated. 

(b) The wastewater treatment provided shall be 
adequate to protect public health and to meet 
the needs jof the Woceal tenviyronnent. 

(.G)y eelherrqwail4 ty, tod ethics me ceawvin gwater's, shall 
remain favourable to the andigenous flora and 
fauna. 


Adoption of these principles will ensure compatibil- 
ity with the national objective of providing ade- 
quate sewage sbreatmnents throughout, Ganeda..' 


Actual design and implementation of water supply and 
Sanitation technologies is administered through the Department 
of Indian and Northern Affairs (Local Government). 


in, Ontario! no. atemstand. Sanita thom Sectwonhexisits within 
the, Department) ttopadealrispecicsi cal lyn with» waters ysupp ly. and 
Sani tation jserva.cing. 


The situation in Northern Ontario is considerably different 
from thatedine:the- Nomth West, Tear btornes: 


A Water and Sanitation Section has been formed recently 
within the Territorial government to provide basic Sunitation 
Ser Vaces;, SUDSi digzedswaithin jhe, NWT. 


The Territorial Government feels that a minimum level of 
Sanitation;is, necessianysto promote. good! individual! and 
community physical and mental health (Cameron, Appendix H, 1979). 


+ Interim Guidelines For Wastewater Di sposal In Northern Canadian 
Communities. Water Pollution Control Directorate, Environment 
Canada. To 74- 
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No basic standards have been set in terms of minimum 
water supply, sanitation and garbage servicing 1n Indian 
communities in Northern Ontario. 


Generally, servicing of the Federal facilities is the 
primary concern of DIANA. Water supply and sanitation ibe. 
within the native community aitselfvas lett as the responsibi- 
lity of the Band Council. 


O02. Ektte tudes 


Because of the difficulty of establishing any clear water 
and sanitation policy for Indian communities in Northern Ontario, 
it is informative to examine attitudes expressed by various 
government agencies. 


The quotes appearing below remain anonymous. The intent 
of examining them is not to malign a particular individual or 
department, but rather to understand the impediments in water 
and sanitation servicing on Indian communities. 


(1) “Convenience is generally the prime consideration 
for remote northern communities wanting improved 
water and sewerage systems." 


At most Indian communities, the desire for improving 
water and sanitation systems is based on the per- 
ception that drinking water supplies are becoming 
increasingly polluted. 


Most Native people understand that the pollution is 
originating not only from non-functioning flush 
toilet systems at the Federal facilities, but also 
from the leaching of wastewater from their own out- 
houses. 


However, Native people still attribute that the 
greatest amount of pollution comes from the Federal 
facrii ties 


Indian people perceive a fundamental ditiherence’ in 
disposal practices between whites and Indpans. The 
white people dispose of their body wastes into water; 
Indian people dispose of them directly onto the 
ground. 


(2) 


Liss 


When drinking water supplies are perceived less 
desi Tabve Lo clink, tegter distances ore travelled 
CG Ue oa CLean Source, 


Contamination of the drinking water sources (lakes 
and rivers) with pathogenic organisms from human 
feces, has, resulted in pacillary. dysentery, salmonella 
and, hepatitis, um. the Natayer population. 


YALth ough we sare: concerned witha «sub-Arctic region, 
Lt 1S; Gemperate. zone. technology, ithat, hase been applied." 


Repeated failures of septic tank and leaching field 
systems at schools on the Federal facilities demonstrate 
that,this southern technology is notssaitabde. for 
dealing with large wastewater flows in Northern Ontario. 


Clayey, non-porous and frequently frozen soils do not 
permit easy pereolationrom the larue quantities of 
wastewater generated at schools. 


Clearly therdanger,exastsjot applying “southern 
engineering’ to northern climates without proper 
modifications. 


AN even greater danger, however, aS. that.of,applying 
highly. complex,.cnergy and, capi taloantensave 
technologies where maintenance by experts is unlikely. 


In selecting technology appropriate. to the north, 
Pt IS sCe Clea le tone cuca Ota Oly ehOmec.liimat ic 
limitations, Dut also for cultural preferences. 


Pt is important ios reine. our rangeso technodiogies. 
The distinction 'northern' versus 'southern' engineering 
is” An ex Li ene fone. 


The climate and geography of Northern Ontario permits 
a ditfterent range of alternatives: from those im the 
ATCULEG: 


Blanket application ot ‘northern engineering’ to 
Northern Ontario is as meaningless as unmodified 
application of southern technologies. 
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(3) “There "ys ee enough capital PL Oeil ss, 


Budget cuts and inflation are becoming chronic problems 
in our Ssociewe 


Because of themscarcity of funds; it isecritical that 
those funds available be ised efficientiy, and, for the 
benefit of the greatest number of people. 


All too often, relatively little money is spent directly 
within the Indian community on sanitation and water 
servicing, while, at the same time millions of dollars 
are spent installing flush toilets and water taps at 


the schools and other federal buildings. 


pesentially,\amereat’ deal of money is spent to service 
the non-Native segment of the community (and Native 
school children) while most of the community is without 
basic Servicese 


Certainly the cost of servicing all members of the 
community at the same high standard (flush, toilets: and 
running water) 1s prohibitive. 


However, one wonders why an intermediate level of servicing 
is not made available to the entire’ community. 


School age children must find the present system 
schizophrenic. Between 9 and 4 o*eock they are permitted 
to use flush toilets and wash their hands with running 
water. After school, they return to a home where outhouses 
are used and water is hauled from outside the home. 


Cee Te additional costs which result from the application 
of procedures appropriate in the south to the north are 
prohibitive.” 


This statement can not be denied. 


However, one must ask oneself why technologies already 
expensive in the south (such as sewer installation): tare 
being implemented in northern Ontario (where sewer lines 
frequently have to run through bedrock or swamps). 


Furthermore, costs are prohibitive because premanufactured 
materials and outside expertise Muse bert ransported over 
great distances. 


Bringing the technology down to a human scale would permit 
greater use of local human and material resources. 
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(5) "The shert construction season requires the expeditious 
processing of applications and approvals. Too often the 
processing is delayed by consultant and bureaucratic 
complications. ~The result is "that approve "fer rojects 
frequently comes too late for implementation within the 
CUITENt CONSPYUCtIOnN season. 


Unti the Wely recente past. rr CeCTs1 Ons Hegaraing 
water and sanitation servicing St the Federal facrlities 
occurred outside the Indian community, and in the absence 
Of Vany IMput “trem stite’ Baird Wourren |. 


Although the “Band Councrl “tends *to bewWrnformed “of “planned 
improvements at present, the information is presented’ to 
the “community very rate. -the sae s Won process. 


This virtually eliminates any meaningtul input by the 
Indian community INtOstie Uwesiyn procesgs= 


When the project is finally amplementedy the téchnical ly 
complex Nature or the proyect we durres tuna sexpe ri onced 
outside people do the construction. Hence most of the 
Salaries generated duritic Const ructron eleavertie 
community. 


The development of small-scale technologies comprehensible 
and controllable ‘by non-experts would 'shift the’ decision- 
making and implementation to within the community, 

thereby reducing the bureaucratic complications that 
afflict many current large-scale water and sanitation 
pPrOyeCt’s TriNOr tne Ti On tami o: 


CO) REMAIN INC Olt SOtCLement, INCludiie TeLOocad don. On 
Toads ANd houses, —1S, sOresnOuld De. -asprerequisi te to 
CONStIUClTLON OF Dipped Wacet and Sewer svsctemlsog sil Some 
cases, complete relocation of.a settiement may be™the 
MmOSt, Economical, SOlutton 10r servicing. the community. " 


indian, people tradmeionally do not Wive nla “rid 
Pattern or dense, cluster. 


Why adapt people to the technology? “Why not adapt the 
Cechno1029\. 10. thes peopie,. 


(7) "All pollution abatement works and related facilities 
should be designed by a registered professional 
engi neey a: 


Sanitation and water supply problems are still viewed 
largely as technical problems to be solved by engineers. 


Because there is a need to explore other technologies, 
there is a need.to involve expertise trom other fields 

such as microbiology, limnology, agriculture, silviculture, 
anthropology, architecture etc. 


(3) ‘othe Teachen"sminion demands that water supply and 
sanitation conditions be similar to what teachers are 
accustomed to in the SOUL. 


Long-term strategy should aim for one standard of water 
supply and sanitation available to everyone in the 
community, rather than one for those on the Federal 


facilities and one for the indians’: 


This, goal is facapitated by gradually replacing the 
teaching and nursing positions at the communities with 
Native people. 


(9). “UNintibere cont Lys) this Department (Indian Affavesynas not 
placed too much emphasis on the provision of infra- 
structure such as water and sewer services to isolated 
native communities. This was largely due to the amount 
of funding necessary, and the Tradithou al Jeo 7s ty Le 
of the residents, who would often be absent from 
their homes for extended periods. It is now a Drpority 
of the Department that basic infrastructure be provided 
in a suitable form as rapidly as finances will permit 
and the various band leaders indicate a readiness." 


In some communities, the recognition by the government 

to provide water and sanitation services is leading to 
feasibility studies and implementation of projects. 
Technologies put into effect still tend to be conventional 
and high-tech solutions. 
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(10) “Discrepanciestexist among Indian communities in the 
Sanitation and water supply services. The more vocal 
the Band in its insistence for Services.) the imore 
likely the services will be supplied." 


The lack of minimum water, sanitation and garbage 
Standards results in great disequities among Indian 
communities. 


Although some communities are in the process of receiving 
piped water and sewage servicing, other communities can 
not afford to meet even 10% of the capital cost of the 
total sewerage project (the other 90% is subsidized 

by the region). 


Because the regional subsidy program is biased towards 
high capital, centralized systems, those communities 

that can and are willing to pay get a much greater influx 
of money and resources for sanitation and water supply 
than poorer communities. 


The net effect is to increase disparity in SerVICing 
between wealthier and poorer Indian communities. 


gNS = Fariancin gs 


Great Miserepancies? exist an =the Llevelviot water Stipply and 
Sanitation servicing among Indian communities in Northern 


Ontario; 


From Table 24. it can be seen that about 30% of the communities 
in’ northern, Oneario recerving capital funding from Indian Afiairs 
have no plan or funding set aside to upgrade present water and 
sanitation methods. 


The total amount af capital funding to each Band as based 
on. the number of status Indians, within thatjodgnd, as weli.as the 
remoteness of that community. Total funds are usually inadequate. 


in mose Bands, housing 15, the biggest priority and receives 
the oreatest share on capita funds. “in s0Z of the, communi ties; 
housing and other community needs are given the highest priority, 
resulting in no funding left for water and sanitation. 


Novelear relationship exists between the size of the 
community’ and ability/willingness to allocate Band funds to 
water and sanitation improvements. 
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It is suspected that those communities with the most 
severe water pollution problems are most wiliing to make 
water/sanitation improvements a prooritys 


Once a community has allocated Band funds to water/ 
sanitation improvements, they become eligible for regional 
subsidies from Indian Atfairs. 


[fable 25 shows the formula by which subsidies are 
distributed. Essentially, large scale, very expensive, 
centralized treatment and collection systems are subsidized 
to a much greater degree than small scale, low-cost local 
SY Stems: 


The logic formsetting up such ta subsidy program is 
clear. Because large scale centralized systems are SO 
expensive, the government feels. itemust ebeanramost ot the 
cost of the project. Smaller scale technologies are perceived 
to be more affordable by the use xr shy farid subsequently the 


need for sunsidy is perceived to be less. 


The effect of such a program, however, Hertel! direct 
the selection of water/sanitation systems to ones that are 
very centralized, teennicaliy complex, capital and energy 
intensive, and non-comprehensible or controllabe by the 


local populatijon). 


No economic incentive exists to engage in small scale 
improvements (sucn as described in this yepore)..1 FOr 
example, the subsidy formula does not list subsidies for 
construction of improved outhouses, composting systems ee; 


Because sulale scale improvements recelve Ley Cepeley Or 
no subsidies, the disparities in water/sanitation servicing 
among Indian communities continue to grow. 
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TABLE 24 BAND ALLOCATION AND REGIONAL SUBSIDIES FOR 
WATER AND SANITATION PROJECTS PROJECTED FOR 
1980/81 to 1984/85 (5 YEAR MANAGEMENT PERIOD) 


Community Population Band Regional Ban a Lora. e's 
(1978) Allocation* Subsidy of total capital 

($ 1000) ($ 1000) Funds; :toawater §& 

sanitation 4 


Angling Lake 
Attawapiskat 
Bearskin 
Big Trout Lake 
Catt Lake 
Deer Lake 
Fort Albany 
Fort Hope 
Fort Severn 


Grassy Narrows 


Islington 800 148 866 15 
Kasabonika 
Kashechewan 
King Fisher 
Lac@seul 
Lansdowne 
Marten Falls 
Moose Factory 
Muskrat Dam 
North Spree 
Osnaburgh 


Pikangikum 


Community Population Band Regional % Band allocates 
Gas) Allocationt Subsidy of total capital 
($, -10:0:0)) ($1000) funds to water § 

Sanitation 3 


Poplar’ Hill 


Sachigo 


Sandy Lake 


Summer Beaver 
Webequie 
Winisk 


|Wunnummin 


1 these numbers are derived from the Capital Management System 
submissions of each Band to the regional office (Toronto) of 
Indiam and Northern Merairs.delhese numbersyrepreséent. the 
total money the Band has allocated[from its capital (core) 
funds received from Indian and Northern Affairs for the next 
five years (1980/81 to 1984/85)] for water supply and 
Sanitatvonnanrogect.s* 


2 These numbers are the total subsidy for water and sanitation 
provects providediby the region over thesnext 5 years. 


3 These numbers show what oorcent Gi the total capital funds 
are allocated to water supply and sanitation improvements. 
These numbers indicate ability and/or willingness by the 
Band to pay for water supply and sanitation improvements. 


TABLE 25 REGIONAL SUBSIDY FOR WATER & SANITATION 


To provide 90% subsidy on the following items (TREATMENT): 


water intakes 
(2px watem treat nent plants 

(3) water pumping stations 

(4) water reservoirs on distribution system 
(5) sewage treatment plants and lagoons 

(6) treated sewage discharge lines 

(7) sewage force mains 
sewage lift stations 


To provide 70% subsidy on the following items (COLDLEC TION) 


(1) community water distribution systems 
(2) community sewage collection systems 
(3) Septic systems only in planned community housing 
areas serviced by a community water distribution 
system 

vehicles for water delivery or sewage collection 


To provide 50% subsidy on the following items: 
(SMALL SCALE ON-SITE SYSTEMS) 


(1) Community wells, pumping and treatment facitadcies 
only where used with a water distribution system 
servicing a planned community housing area 

(2) wells and associated pumping facilities in sr ral 
and sparsely populated areas 

(3) septic systems and holding tanks 1n rural and 
sparsely populated areas 

sanitation incentive programs 


Source: Distribution of Local Government Capital Funds 


in Ontario Region (revised Februar yy 1). 197-9) 
Indian and Northern Affairs, Toronto, Ontario. 


TO 
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RECOMMENDATIONS 


(1) 


(2) 


(3) 


(4) 


SET UP A MORE DEFINITE AND EFFECTIVE WATER AND 
SANITATION POLICY 


This policy should ensure that every community 
is fully involved in any improvements to be 
undertaken, and that this involvement occur 
early in@ghe destignm process); 


The poliese should Strive shonjonergstandard of 
water and sanitation servicing, rather than the 
present one standard for non-Natives and one 
for Native people. 


The existing government should encourage the 
designing and testing of new approaches to 

water supply and sanitation, particularly those 
meeting the criteria of an'appropriate technology’. 


SET UP MINIMUM WATER SUPPLY AND SANITATION STANDARDS 


This is required to ensure greater equity among 
remote Indian communities in achieving adequate 
Sanitation jand cléan'water siuppimes), 


ESTABLISH oF EWS LBILT LY Oi oA «GENTRAL seACILITY (LAUNDRY / 
SHOWER, FACILITY) IN EACH COMMUNITY 


As part of seme tieasibiien ty istudy, kita 18 Eritical 
that ethe jidealiis) introduced to the, community, and 
that the community .is encouraged to express its 
needs and desires 


PREPARE AND DISTRIBUTE A SLIDE SHOW CONCERNING 
APPROPRIATE TECHNOLOGY AS IT APPLIES TO WATER: AND 
SANITATION 


Before any changes and improvements can be effective, 
Lt 15 Critical that focal residents desire those 
improvements. 


To help residents choose those improvements that 
are appropriate to their lifestyle, compatible 
with the environment and safe from a health view 
point, as well as affordable, residents require 
sufficient intormation to make an intelligent 
choice. 


pee 


10 aSke res they desire fluom toilets 1s to ask a 
question in a vacuum. They may want the flush 
to1llet sp put not want the associated costs, 
breakdowns and permanence of such a system. 


Each choice they make should be done with full 
knowledge of the economic, social and environmental 
consequences of that choice. 


Preparation of a slide show indicating possible 
alternatives and constraints of water supply and 
sanitation systems would begin the information 
flow upon which an informed decision can be made. 


(5S) SET UP AN EXPERIMENTAL DRUM PRIVY SYSTEM 


There is a.need to establish if complete decomposition 
can be achieved within a drum privy in a summer in 
northern Ontraio, if supplemented by passive solar 
heating. 


It is important to verify that pathogens within the 
composted feces can be destroyed with such solar 
pasteurization. 


An experimental setup in southern Ontario in the 
late spring or early fall could simulate summer 
climate conditions in northern Ontario. Setting 
up the experiment in southern Ontario permits easy 
access to microbiological testing laboratories for 
analysis of pathogens. 


(6) PILOT PROJECT IN A NORTHERN INDIAN COMMUNITY 


In setting up a pilot project in an Indian community, 
great benefit can be derived by sponsoring some 
Indian people from other Bands to take part in the 
pilot project. 


This facilitates faster transmission of knowledge, 
and a wider participation in finding solutions. 


(7) RE-INVESTIGATE SUBSIDY PROGRAM 


The present subsidy program is biased towards 
high-cost complex distribution, collection and 
treatment systems. 


Provision should be made to amply subsidize small- 
scale appropriate technologies so as to make them 
more attractive as water/sanitation alternatives. 


(8) INVESTIGAEE SUBSIDIES FOR ATR-TIGHT WOOD STOVES 
AND FURNACES 


The Canadian Home Insulation Program (CHIP) 
operates fon the principle that providing an 
incentivemtonindividuals to prevent excessive 
heat. lossmtrom thein homes contributes to the 
benefit,.gm all. in the Lone term iby reducing 
the rate gor fuel depieti on. 


A similar argument can be made for providing 
economic wmcentives to Native, people, to. use 
more efficient wood stoves and furnaces. A 
moderate investment now will provide greater 
overall sbemetitsPinwthe Lutiune.. 


ew 
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